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- LETTER OF TRANSMITTAL. 


Department of the Interior, 

of Education, 

' WasAin^oTif D, 0,, Decemher 1909. 

Sir: I haye the h6nor to transmit herm^’ith a monograph bn the r 
♦ subject , Educatioa for Efficiency in R^Iroad Service, by Mr. J . Shirtey 
Eaton, which is intended for publication in the Bulletin of this Bureau. 

The subject of educational preparation for definite occupations in j 
life, and particularly for the several trades, is lender serious discussion .J 

in this country. The relation of trade education to general education. . | 
is one of the important aspects of that question. ^ This relation was 
summed up by President Nicholas Murray Butler in his Introduc- 
tion to‘ Paulsen's German Universities (1895) in the saying: “What 


science and practical life alike need is not narrow men, but broad men 
sharjiened to a; point." This mono^aph conc^s itself with the 
sharpening of young men to the point of efficiency in railroad service. 
It lays striking emphasis upon the need of Jireadth, but devotes 
attention mainly to the sharpening process. 

Within the field of training for a specific industry, one of the most 
urgent questions is that concerning the relation of industrial training 
in schools to industrial training Iby apprenticeship. I ^esire to em- 
phasize anew the importance of this question. It was treated by the 
late President Carroll D. Wright in his monograph onjThe Appren- 
ticeship System in its Relation to Industrial Education, published in 
the Bulletin of this Bureau in 1908. Mr. Eaton's monograph throws 
additional, light upon this question. / 

'V^ile Mr. Eaton is alone responsible for the personal opinions 
expressed in the following pages,.! wish ti call especial attention to 
the information which is here brought together and the author's 
treatment of this information, as woith^of serious consideration on 
the part of those who approach indusmal education from the side of 
the industries and equally on the paps of those who approach it from 
thb ride of general education. 

^ Very respectfully, ^ 

EdifER Ellswortjr Brown, 

* CtmmUd&ner. 

The SBoitETABY OP THE Interior. 
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FOREWORD. 


, When the writer, nine years a^, investigated for the Bureau of 
Education the subject of education for railroad service, the whole 
matter was in a veiy indefinite status. ‘The monograph phbliahed 
at that. time was little more than a collation of widely divert opin- 
ions of railroad men. The advance made in the present decade is 
veiy surprising to tlitose who may not be informed. Idefia of prac- 
tical men bn the subject are now le.ss indefinite and conflicti^. The . 
relation between education and efficiency in railroad service is coi^ . . 

to be generally conceded. The most successful managers have seized 

on its financial import, and in their fiscal policies and operating organ- 
izations are giving it recognition The large educational value of 
the railroad service itself is being turned to systematic practical 

account, and the. value of educational agencies in preparing for spe- 
cific industrial effieiency is better understood. The matter has 
reached the sta^ of devising best ways and meaajs of applying pm- 
ciples Tiow coming' to bo geherally accepted by the most practical 
men. In a few notable instances of railroad and educational prac- 
tice very distinct departures haVe been made. , . ; 

The railroad service in the United States will shortly rewh a total 
of 2,000,000 men. It is the largest and most liighly organized exam- 
ple of associate effort in an epoch conspicuous for industrial and com- 
mercial concentration. In this view, the methods heroji<ovolved for 
preserving the proper balance between ^individual and group effi- 
ciency at any one time, and so of assuring the largrat continuing 
effectiveness of the whole working Body for the longest period of 
. . time— these methods take on especial significance. Among such 

methoijs, education in a Broad sense must olwa3r8 be a laige faictor. 

The re^ew of the subject here given is not, intended be statis- - 
tical. The schools and railroads described have been cited merely 
in illustration of the particular methods which their practice typifies* , 

^ ' ■ ' • II . v:. 
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EDUCATION FOR EFFICIENCY IN RAILROAD • ' 

SERVICE. 



I. PREPARATION AND EFFICIENCT. 


Preparation is the process of making the tool. , On the material-, 
istic side the difference between the civilized man and the uncivilized 
man is, at the last ^alysis, a ^i^erence of tools. In shop practice 
it is an aixiom that the greater the proportion of the total outlay 
of production which is efficiently devoted to the making of the jig 
or tool of manufacture, the less will be the final cost of the output^ 
The education of the railroad man is his preparation for added effi-. 
ciency ^ it is the time and resources which go into the jig or tool of 
special skill. Within reason, the more of a certain aggregate of time 
and resources which is spent on th\ preparation to do the vork 
effectively, the larger the yield per yl^r of time and per dollar of 
resources, including all that was spent^ the course of preparation; 
but it must he real preparation.' * 

Preparation, is the process of passing from awkward effort to effi- 
cient effort. Practical railroad men recognize quickly the difference 
between skill and nonskill. To a veiy large degree they believe that 
skill can be acquired by preparation of some kind, but they have 
differed widely as to the best methods for this preparation and the 
extent to which, by acquisition, we may add to natural ability. 

Skill in any particular trade or profession is the possession of a 
body of concepts which express the set o) relations with which the 
trade or , profession is caUed upon to deal. The mind of the man. 
adjusts itself automatically to a situation when presented. By one 
of its salient features he identifies the situation at hand and classifies 
it against' his stock of concepts. It is as if a. man were feeling his 
' way about a dark room and stumbled lU^ross a familiar piece of fur- 
niture; he would then instantly knoW what part of the room he was 
in, and would go with certainty to any point which he chose, be- 
cause, with his mental concept of the room, he could arrange all its 
parts around the single point which he w^ able to recognize and 
identify. This would imply that he had at . some previous time 
explored that room in order to form that mental concept of it A > 
-railroad yardmaster sent down to a strange yard inquires where a^ 
the main-line connections, the incoming tracks, the classification 
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, tracks, the outgoing tracks, the house, the team and private tracks, 
and he identifies each part against a previous yard from which he 
may^just have come, or against his general notion of a yard evolved 
out of his experience in many yards; and at once he is at home. 

, The whole value of a man’s stock of concepts depends upon their 
o/vailahiMty, Availability means not only the power to Shscribe 
such concepts, but t^at intimate sense-relation with them which 
enables the man instantly, ta refer the situation to the concept which 
explains it, and, thoroughly adjusting himself, to get what he wants. 
He is a section foreman repairing tracks. He senses the drainage 
conditions of the roadbed; ^ eye unconsciously picks up the defect-'^ 
ive ties, the low points in the track, and. in his desire to make good 
track, almost without conscious mental effort, he is directed to the first 
thing necessary to produce the result desired. 'With long practice 
he has . acquired' the concept of a tie which is a standard tie; of a 
track which is even up to standard requirements; of a roadbed that 
is dry and properly drained, as dictated by operating necessities; of 
the relation of the work proposed to any particular season and its 
probable weather and run of business. He has the habit of precau- 
tionary reference to time-tables in all that he does, a quick ear to 
detect approaching trains, an instinctive sense of a fair day’s work, 
hour in and hour out. If he were an engineer and came to his 
knowledge in the way that implies, these different concepts would 
largely have been described to him by words and diagrams in the 
class room and illustrated oh inspection tours or in the laboratory, 
and because of his thoroughly grained mind he would be enabled to 
store up these concepts in well-indexed order so that they would be 
sharply defined and instantly available. 

It is easily seen that an overstock of concepts could clog and be- 
wilder the faculties and, as a consequence, dull the ardor of attack 
and the certaiqty and precision with which the man directs' his 
powers. He would be delayed in groping for that- particular con- 
cept that applied to the situation, and then he would apply it' but 
feebly. 

It is therefore vitally important that these concepts be available 
instantly in response to the external stimuli which each situation 
affords. If the concept comes to the worker directly, as a medium 
to an object immediately' sought and greatly to be desired, then this 
concept, as* it were, is Mnrought into his nature, and hb action in the 
lise of H b laigely autoxnatic. ’ 
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It is to be noted that the railroad wa:^ the first iiidustry in point 
of time to assemble great bodies of men highly organised in g^es 
as well as kinds of service. From the first, a democratic quality has 
pefvaded the elaborate industrial caste of its organization. In spirit 
always, and much 'Df* the time in letter, these grades of seryice are 
filled by promotion from below — the higher grades are primarily 
distinguished from the lower, ones by the higher order of skill and 
ability which they imply. Each grade of sendee offers in part the 
preparation for the next grade above, and the notion of prejximtum 
for a higher position, as an inseparable feature of all current work| 
has come, in this way, to be the fundamental and distinguishing char- 
, acteristic running throughout the- entire service. Every young man 
in the railroad’s employ, however huinble his position, values it partly 
in terms of the money which he is able to earn and paitly in ^he 
opportunity for experience that shall make him eligible for greater 
earning power later oh. The more '‘practical” the man may be, the 
more diligently he avails himself of the opportunities for experience 
especially if h6 be a. staff employee. No university offers such possi- 
bilities, for acquiring rftness as a railroad when properly organized, 
nor may any university have so large and aggressive a body of 
learners. * 

Railroad administration is a system of defined discretion. . Those 
in each rank of the organization are intrusted with a certain scope of 
power— they sum up ^nd deliver the results of their work to those 
next in authority, to whom an additional range of authority is allowed. 
By this process of elimination, details are successively condensed, 
and pass up to the higher officers, in whose hands they take the form 
of general facts that shall serve as bases for evolving general policies. 
The larger and more difficult questions of policy, being evolved from 
this^ detail, require familiar knowledge of it for their intelligent 
solution. The switch crew is busy riding cuts of listed cars over the 
hump to make up designated individual trains; the yardmaster is 
absorbed with the problem of getting the greatest total number of 
cars out of his yard in the least time with the least number of switch 
crews and with the proper adjustment to main-line conditions. He 
must, therefore, know what are the working conditions of the switch 
crews as •affected by bad rail, fog, snow, temperature, bad^loadlng, 
run of loads and empties, manifest and slow freight, air cm Ami 
‘‘jacks,” main-line iire^larities,^e^ 

The trainmaster’s problem is to keep his yards cleani, his train move- . 
ment even and prompt, his power balanced, his engines under rat^ 
load, his accidents at the minimum. Therefore, to a W(>rking knowj- 
^ge of the yard conditions Im must fAd fmniU^^^th runni^ 
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from actual fiist-hand familiarity with the factSi the effect on pulling 
trams of weather, bad rail, poor coal, had steaming, defective^ air- 
brakes, bad track. To keep his overtime in check he must be able 
to criticise dispatchers train sheets. 

The superintcindent keeps the daily operations before him by 

situation reports.** His problem is to m^e a showing each month 
in his tons per engine mile, overtime, fuel costs, delayed time, accident 
• feports, etc. To distinguish good work from bad, valid excuses from 
-invalid, he must have familiarity with detail conditions of all the 
work done under him. He must know the needs of his division in 
power, coaches, freight-car supply, passing trapks, third tracks, curve 
elimination, grade reductions, added yard facilities, interlocking 
protection, added water stations, time-table adjustments, interchange 
arrangements with connections, etc. The knowledge of working con- 
ditions that makes his recommendations reliable is generalized from 
the multifarious details of daily routine with which all his different 
subordinates are ei^rossed. The really effective administration has 
its finger on the whole organization at every part, constantly testing 
its efficiency; this is only possible when the superior officer under- 
stands thoroughly and practically the conditmns of the work which 
he supervises. 

Hence it is that the lower orders of work furnish a very large part 
of the experience and skill required in the higher places. An accurate 
knowledge of detail in soifie one department gives the employee a 
secure footmg from which, and in the terms of which, he can widen 
his knowledge to include that general notion of other departments 
requisite in the higher offices where the lines of authority converge. 

A mm who has been a yardmaster is excellently qualified to be a 
trainmaster. He knows the conditions of" moving freight and of 
handling train men; he has the habit of meeting emergencies with 
coolness and dispatch., A station agent at a competitive point is 
excellently qualified for higher service in the traffic department; he 
kn6ws the requirements' of shippers, the lines of competitive move- 
ment; he knows the technique of quoting rates and receiving, billing, 
and delivering freigl^t. He knows also the physical conditions of 
certain classes of freight and the method of adjustment of claims. A 
chief clerk is lUlmirably trained in the requirements of his chiefs 
(^oe. A fireman comes naturally from an engine wiper, and an engi- 
neer J^m a fireman. A telegrapher whe has been handling train 
OirierB moYes up naturally to the dispatchers key. 

; , T^ long nburse of movement is more particularly along lines of 
luiminist^ work. In honadministrative work it is less true; the 
engineer does not often go beyond his engine nor the conductor 
:]|^yp^d 1^ tjb^ section foremim does not often become a division 
»r the mechanic a master mflcharn Thin k hAcaiiflA whiU 
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fitness for these pilules, as we have seen> does include a part of the 
fitness ^required beyond, it includes only a part, and is deficient in 
some essential part. Men in these places reach their full earning 
power comparatively early. That is, some of the places are filled 
through a long course of preparation and promotion, others are quickly 
reached and must be filled by those of mature years because of the 
pt^sical requirements. 

. It may be that a subsequent era of railroading will modify this 
situation and find it to the advantage of railroads to develop, more 
general ability in their officials and employees by offering, to the 
specially trainecj, the opportunity to widen their range, afid by holding 
the course of movement less rigid within departmental lines. 

But with all its tempting possibilities to the educator, the railroad 
is primarily an operating plant. However great its potentialities 
as an educational institution, they are only secondary and incidental 
to the first purpose of the road, namely, to earn money. Throughout " 
the whole organization two forces to a degree are operative. On the 
one hand the influence of expediency and economy in getting the 
immediate routine work done as quickly and cheaply as possible, 
and on the other hand the instinct of the ambitious to learn, joined 
with the inclination of the railroad to turn to account the educational 
opportunities which lie within its scope. For both the railroad and 
the employee the use of educational opportunities is a matter of 
deferred return, which only a greater foresight than that of the day-to- 
day manager and worker enables them to justify. 

The manager is constantly perfecting his machine for greater and 
greater efficiency by eliminating the waste and awkward effort. 
This elimination of waste and awkward effort is effected by fitting 
materials and men more exactly to their uses — in a word, by '*spe- 
cialization.” The efficiency of the machine increases with further 
and further subdivision of the functions of every part. By modem 
administratiye methods these highly specialized assignment of work 
can be reduced to scale of exact units, which serve as the basis of ' 
piecework wages, either '*flat" or ''prelum.” The finality and 
exactness of these measures applied to the work of human beings is 
startling. The entire work of every man in a body of many thou- 
sands scattered up and down a great system can be expressed in 
single coefficients. Likewise the efficiency of groups, shops, depart- ' 
ments, and of the entire body can be summarized progreraively in 
single Coefficients for each, and plotted over a senes of months in A 
curve. Perhaps the most notable example of such work is on the , 
Atchison, Topeka and Santa Fe Railway. 

Relying on his system, which in an intricate organization abso^ 
lutely identifies each man’s contribution by equitable measures, the 
piecework enthusiast sees indefinite possibilities in specialization^ 
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old trade areas of skill have been broken down, and now the 
minute subdivisions of skill renuuning are thieatenisd to be suc- 
ceed^ by mere deftness— -sensitiveness of eye, ear, and touch, and 
precision of dexterity. Frequently the boy six months at a tool by 
his nimbler organization outdoes the experienced employee. Should 
the "piecework engineer be correct, elaborate apprenticeships or edu- 
cation of any kind would be superfluous. In fact, the apprenticeship 
plan carried out so elaborately on the New York Central lines does 
not seem to bo considered practicable at the Atnericit n Locomotive 
Company’s shops, where much the same work is done, but on a more 
specialized basis. It is a question of the reserve of ahUity that is 
required for each day’s output. This reserve of ability is to provide 
for irregularities, to coordinate the work in a particular assignment- 
with the other factors of the joint product, and in unnoted ways to 
, pve continuity and complete reliability. It makes for that faculty - . 
in worker called “responsibility,” which in the foreman is the 
function for which he is paid. It gives to the units of output 
quality which in unmeasured ways reaches through to the final 
point of efficiency in the day’s output. The intricately social char- 
jMSter and also the continuing character of the work which is measured 
in units of daily output must not be lost sight of. There should be 
a reserve of ability at every point throughout the organization, and 
this calls for more general traming ^^n the extreme piecework man 
would concede. 

There is a point, which advances as the scope of the railroad’s 
operations widens, up to which it is good business for the railroad 
to use its educational machinery, even at the expense of the work 
immediately at hand. It is the eagerness of the division master 
■ mechanic to get as much work as possible out of his men at: the least 
cost, so as to make a day-to-day or month-ter-month showing, which 
renders him careless of apprentices, whose value to his division will 
only be realized some years hence, when he may have gone elsewhere. 

To guard against such false economy for the road, superintendents of 
apprentices are sometimes appointed to take over the care of appren- 
tices. In the absence of such supervision fixed regulations are 
devised to meet, so far as possible, the same exigency. 

^ A fuller and more intelligent' recognition by railroad managers and 
■ . • directors of the intricate play of social and educational forces that 

lie between the debit and credit side of the railroad income account 
^ ““*** to be desired. In proportion as their operations multiply - 
the ana of indirect effects widens. 
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nruBss TO bb acquirbd. 

The particular equipment that shall constitute the fitness of a man 
for any given assignment or sphere of work can not be reduced to 
certainty, like the design of a jig or tool. If we would describe this 
fitness in abstract qualities, the terms ^re teo indefinite and unre- 
liable. If we go to the other extreme, and describe it in certain 
acquired habits of procedure, the terms are too narrow. If we take 
the middle ground, and describe the fitness as the mental acquisition 
of a selected group of facts and methods, we shall still be as wide of 
the mark. But if to this we add on the one side careful estimates of 
such qualities as alertness, thoroughness, resoy rceful ness, memory, 
power of analysis and synthesis, etc., and on the other hand acquired 
habits of dexterity and precision in some one or more of the details 
of the assignment, we may sketch out very rudely the fitness required 
in the assignment. The Carnegie Technical Schools at Pittsburg lay 
special emphasis on a personal interview by the teacher before the 
student enters. ' At this interview the teacher undertakes to identify 
the general qualities which indicate certain broad lines of adapta- 
bility, and the student’s course of preparation for life fitness is 
advised accordingly. At the one extreme are the men with tendency 
to abstract thought — speculative, inventive. At the other extreme 
are the men of action — prompt, precise, impatient of whatever is 
indefinite and uncertain. Beginning with the native qualities best 
applying to a particular career, the Carnegie School aims to develop 
these by exercise, and by instruction equips the student with familiar 
knowledge of the body of facts and methods in his trade or profession. 
The theoretical knowledge of these is carried down to the stage of a 
tool sense by actual shopwork. 

The railroad service embraces a wider range of talent than any 
other industry. The kinds of work done are so diverse as to make 
any comprehensive standard of fitness impossible. The fitness 
required must therefore be investigated by classes of work. No two 
definitions of the fitness for a particular assignment will agree, so 
that in essaying to specify the fitness in certain places in the service 
the educator should aim to illustrate, rather than to lay down with 
any finality, the conditions governing. 

The several departments of the railroad furnish each a different 
outlook on the road as a whole. Throughout all the department 
the principle of gradation of service applies. Often there is more in 
common among: the methods and routine of the same grade of serv- 
ice in different departments than there is in different grades in the 
same department. Thus, a stenographer with only a little adjust- 
ment could move from the superintendent’s uifice to the engineer’s 
office, or the pay-roll clerk from the shop to the transportation 
department*. 
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The question is frequently asked, Is there a railroad type? . Does 
the railroad-^op man differ essentially from the regular mechanic? 

Is the section laborer more nearly related to the locomotive engineer , 
than to the farmer along the right of way? Has the auditor’s clerk 
moVe in common with the engine wiper than with his brother book- 
keeper in general employ? These questions can only be answered 
by opinions which are hot susceptible of specific proof. But they 
are legitimate and practical questions for the educator to ask. 
Those who have employed both railroad men and those not in the 
railroad employ distinctly claim there is a difference. The differ- 
ence seems to be in the more ready acquiescence in the impersonal 
relation of superior and subordinate, in the acceptance of orders” 
or ‘instructions” and definition of authority, in understandiilfe the 
abstract sense of “on duty,” jn facing danger and emergency with 
r^olution, and in adjustment to the", administrative machinery 
of vouchers, pay rolls, requisitions, reports, specifications, and gen- 
eral policy. These qualifications arevxather the product of expe- 
rience under actual working conditions and are not to be imparted 
by instruction. The educator can only prepare the mind of the young 
man in this respect by supplying him with the lore of his pl-ofession, 

- the story of its brilliant careers, and speculative description of its ^ 
spirit. 

• In conclusion, railroad organization is in theory an effort to classify 
the men of a working bo<ly according to kinds and degrees of skill so 
as to produce the greatest aggregate efficiency. The skill that pro- 
duces this efficiency is in constant request, and, within limits, every 
new increment of skill in a body of railroad employees means a new 
increment of efficiency or earning power of the railroad as a whole. 

To a greater or loss degree, and at all times to a degree never yet 
fully tested, this skill which makes for efficiency can be acquired by 
* preparation. In the railroad service itself this theory that skill is 
largely a thing acquired prevails and is worked out in its system of 
promotion — a system whereby each gradation of service is held in 
part to be the preparation to the next higher. As preparation of any 
kind is the process of passing from awkward to efficient effort, time 
and resources devoted to such preparation are part of any well- 
planned layout of work. Some preparation is indispensably present 
in all orderly effort; in shop practice it is the making of the jig or 

tool. ' 

In the same way $s preparation is an inseparable part of ' the 
orderly effort that makes for efficiency^ so orderly preparation is but 
. a further stage in the enhancement of efficiency. Skill or fitness for 
railroad service we would seek to acquire by definite preparation. 
Such skill is the possession of a body . of concepts that set out in causal 
' ordor the aituAtions with which the railroad nian must deal. The 
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practical value of such concepts lies in their instant availability. If 
the man comes at them by word definition and description alone he 
is in danger of not so absorbing them into his organization as to be 
able to turn them quickly into action, and therefore make them . 
practical. If, on the other hand, he has acquired them in the drill 
of actual practical experience, they are instantly and unconsciously 
ready at hand for his practical uses, but are liable to be expressed in 
narrow Md accidental terms of his personal experience, and therefore 
do not give to him as wide a range of adjustment in meeting unusual 
combinations and identifying them as phases by reference to general 
principles. In this way is the so-called theoretical sot over against 
the sc^alled practical, and in individual cases the honors fall to the 
one side or to the other according as special personalities or local 
circumstances may be the prevailing factors. 

As to the area of skill which the preparation is designed to com- 
p^, we would repeat that the, tendency to specialization is offset by 
a requirement of quality in the work which calls for a reserve of ability 
above the instant current demand. 


n. EFFICIENCY AND COMPENSATION. 

The conception of the working force of a railroad as an aggregate 
of individual workers of different kinds and degrees of skill arranged 
in the exact order of their efficiency, each producing his daily output 
and receiving his direct daily wage therefor, is greatly modified in 
practice. Any scheme of education for ri^road employees must 
take this into view. 

The possibilities of education for railroad service have been dis- 
cussed for many years, but until very recently the direct practical 
relation between the railroad and educational agencies has been 
disappointingly small. The peculiar reason for this failure lies, 
perhaps, in the fact that compensation, as we have indicated, is not 
always directly based on present fitness. This is primarily due to the ' 
fact that the product of the railroad workers is to an unusual degree 
a joint product; function is highly differentiated. . Inevitably, under 
such conditions, social forces have large play in effecting a distributidn 
of the joint product, or in setting up the working conditions of each 
contributor. The several grades of employ are primarUy grades of 
efficiency, but they have also come to seiVe as a device organization, 
to give it coherence. ^ In this use they cany in part the same differ- 
ent of earning imwer and working conditions which superiority of 
skin alone would co mm and. In greater or less degree they also carry 
autjhority, or mere precedence and privilege without authority; but, 
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however Bdjustedi through these grades and in this way is effected 
the adnunistrative control of the working body. Thus is formed into 
ranks of tens and hundreds, as it were, an original democracy of 
• fitness, with the result, as we have already asserted, that compensa- 
tion is not exactly proportioned to present fitness. 

Because of the influence of this system upon the education of rail- 
road men it may be worth i|vhile,Jn seeking an explanation of such 
apparent inequity , to inquire more carefully into the social nature of 
railroad employment. Railroad employees come with the purpose 
of remaining with the company; they “enter the service.*’ Their / 
compensation at any instant is more or less averaged out of their 
estimated usefulness over a period longer than a week or a month. 

To this end they are put into ranks defined by certain group condi- 
tions as to general skill and scope of immediate opportunity. A 
" . special case in point is the wages paid to apprentices, which are made 
to advance arbitrarily 2 cents per hour ew;h year of the apprentice- 
ship. The^same fRad that pays an ordinary -apprentice 10 cents an 
hour .will pay*a special apprentice 14 cents an hour. This does not 
represent a difference of present efficiency, but it is a neefssary 
adjustment to attract the special apprentice, who is older and who 
must be self-supporting at once. The railroad must bo justified by 
the expectation of a return at some later period. Throughout a large 
part of the working force it is probably true that the services of the 
regular employee could, for a limited period, be performed by others 
at less wages, and the difference to the company might hardly be 
noticeable. The regular employee’s wages may for a time be higher 
or for a time be lower than a current competition would determine, 
but over the entire usual career of the employee they come to bear, in 
intent, a fair relation to the work done. 


THE SENIORITY WAGE PRINCIPLE. 


; ' 


Thus the play of social forces is here seen affecting, in large measure, 
the apportionment the reward. To explain this a little more fully : 
The highest efficiency of any individual is so dependent on the coop- 
erative efficiency of his fellow-workers that unless they yield tliis 
cooperation in full measuH3 the individual’s work loses mostjof its 
value. Furthermore, UQtil very recently there have been wanting 
any reliable systems for measuring individual efficiency. In such 
team work^ seniority is everywhere the primitive basis of just appor- 
tionment of rMH)gnition and privilege, carrying with it, as it does, a 
crude approximation of relative fitness in those indefinite acquire- 
ments called '^experience.** In different localities and different 
groups the basis of social deference will be, variously, social position, 
nationality^ education, moral excellence,, personal prowess, standing 
in labor u^onS; dr political s^ilgth, to each of which in turn the 
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scheme of oi^anization comes to make some measure of concession. 
But these are phases only. Country wide, the general basis of dis- 
tinction among the members of a working group is seniority. To 
seniority in the group is acconied precedence in tenure and also in 
compensation. The amount of such preference, for lack of a better 
term, we will call the seniority wage. • . 

This seniority wage, as we have seen, may take the form of more 
permanent employment, and superior working conditions, or of more 
actual wages, or it may mamfest itself under guise of designated posi- 
tions cariying certain supervisory functions. But in some {orm or 
other it is almost always present. The seniority wage fund' may be 
appropriated from the general wage fund of the working body, or it 
may come from the profits of the company, representing, over a long 
period of time, the share which labor enjoys, with capital, of the 
unearned increment of ^the business. In the case of the bi ghar 
administrative positions on the railroad, and in varying degree 
through the staff positions, it would seem to be derived from* the 
latter source. In the case oT those mads having pensions sonie part 
of the entire amount paid in wages w'ould also, seem to be derived 
from this source. On these mads, at the last of {tie man’s career, 
'the seniority wage is set out definitely in a separate amount and 
called a pension, w’hich he draws after his services have ceased altq- 
pther. , It would be absurd to suppose that such allowance begins— 
in the form of a pension— instantly the age limit is reached. It is 
more, to the point to say that similar payment has been included in 
the amount paid as wages since the zenith of efficiency was passed. 
Practice such as /his grows under the steady pressure of deeply 
underlying conditioiis about which there may, bo little thought and 
less attempt at definition. 

The geniority wage, iii addition to the efficiency wage under cur- 
rent competitive conditions, is based on good business principles pro- 
vided it is within reason, and rests. on some qualification that makes 
for the joint efficiency of the gmup where it has play, If taken from 
profits it causes, the least- confusion. If drawn from the. wages of 
juniore it must not subtract so much from the reward of current 
individual efficiency as to discourage this efficiency, but it should bo 
large enough to offer substantial inducement for. continuous service 
and a spirit of cordial loyalty throughout the entire working body. 

Such allowance, because indeiittite, and hot based on a stated 
principle, can bo very demoralizing in a service. If at any tiihe it is 
in excess of the amount necessary to attract the grade of men which 
it is intended to sbeure, or if based on any factor not ti^nding to social 
efficiency, it ceases to bo justified by the large business principles on 
which it should rest and falls to the level of pure favoritism. It 
would bettw for the interest of tl^e educator— and for the road 



20 SDUOATIOK FOB SFFIOIBNCT IN RAJLBQAO 8EBVICB. 

' ' ^ 

generally — if the practice were clearly recognized and defined so that 
the payment could be calculated with some precision, and separated 
from the current efficiency wage. l‘he practjce, indeed, is of vital 
interest in discussing any^cducaticmal programme, l^ecaiise the great 
incentive to preparation by vocational education oNany kind must 
always be the monetary rewards ^d social recognition held out in 
the profession where the education's to apply. Ilence the educator 
is peculiarly involved in any ^buse of the seniority wage principle, 
and to the extent that his work is limited the efficiency of the entire 
working body is affected. 

That the wages or salary paid diws include some allowance that 
comes und^fr this description is universally evidenced by flie impor- 
tance given to seniority in an oiganization. Those who in any degree 
enjoy the advantage of seniority over their follow-employees guard 

most sacredly. They veiy readily accept the usual explanation 
that it is the’ difference of rewanl duo to their superior ability or 
“experience/' It is this that confounds the oducalor, and at the 
same time creates a spirit that temls to defeat his efTorls to improve 
the facilities for acquiring experience and superior fitness. TIio 
favorite wdrtls “theoretical” and “practical” are hiaile to do yeoman 
duty in defending a wage preference on the gniumls of a superior 
ability which does not necessarily exist, when in reality such dis-: 
crimination may be aniply vindicated on other and far surer grounds. 

The whole matter comes into sharp definition when we examine 
the objection^* which* organized labor has at times raised to radical 
changes in the methods of training apprentices. The superior efli- 
ciency of the educator's methods can greatly reduce the jieriod of 
apprenticeship. If, for instance, it might be that instead of the full 
five years hitherto required, the period, by the use of supenor methods, 
could be shortened to three years, it is obvious that the, barrier 
between the journeyman and unskilled labor wouhl also bo reduced 
from five to three years. This would temporarily inci’oaso tlio 
number of apprentices graduating. The objection raised would bo 
the natural one, namely, that the standard of skill would l>e low'ered 
by such an innovation, and this might in part be true. But the real 
objection would be that the competitive earning power of the present 
journeymen in the trade would jeopardized. It would bo the 
same effect as the disoiganization following on the ..introduction of a 
labor-saving liiachine. The labor saving in this case wnuld be in the 
processes of education. Society as a whole would be the gainer, but 
the burden would fall entirely upon the journeymen now in the trade, 
and this burden they would have to bear until the adjustment w^as 
accompliahed. A railroad can, and frequently does, ease over such a 
point of adjustment by absorbing* some of the shock of sueb chiEnges 
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by the device of seniority. If the saving is large and promises to be 
permanent it can fairly afford to do this on souilci business principles. 

Seniority h»is always been looked upon as being the seniority of the 
individual witli reference to the others in his working group. Inas- 
much as this group is purely accidental and arbitrary, seniority is 
purely a relative term. A clerk at a local station ^vances from 
desk to desk in the orderof seniority at that station, whereas at the next 
station on the line his contemporary makes a much more rapid suc- 
cession because, by contingencies entirely beyond his control, the 
deaths and resignations ahead of Win are greater. But both clerks, 
at the lost, may be outdistanced by the st^ clerk at the division 
. office, who is much younger, but advances so much more rapidly 
bocauTse, by mere chance, in the office in which Ws <fesk is placed the 
dt*sk next to his is that of an official instead of a mere clerk. By the 
thoughtless sequence of mere propinquity he succeeds to tliis next 
desk. Again — I'arrying the illustration further — on one division, by 
peculiar fatality, the rule seems to l>e that ** few die and none re- 
sign,’^ and therefore the employees here are practically fixtures for 
most of their days. On an adjoining division, possibly some two 
or three officials have left for other fields, and later have drawn 
• heavily for good material on the staffs which they left beWnd. Under 
these conditions promotion on this division is very rapid, but the 
rule that all pn)inotions must be within the lines of a division abso- 
lutely debars the employees of the first division from the opportuni- 
ties offered, while at the same time the second division is the loser 
by the amount of superior skill and experience on which it is not per- 
mitted to draw. The writer has known college graduatejs looking 
eagerly to the opportunities of a railroad career, but unable to enter 
the service at their more advanced age on less than a .'5^1f-supporting ' 
wage — one which the office boy living at home could accept. The 
fallacy lay, not necessarily in the seniority idea, but in the severe 
limitation of it to the particular local group where the employment 
was had, excluding from view the time and serious effort spent in 
school and college towani securing* efficiency. So top-heavy and, 
awkward has the./Seniority-wage principle become at times in wrong 
application that, instead of making for, it has inclined to defeat the 
eflBiciency of the working force to which it was intended to be an a 4 - 
vantage. For instance, when Mr. Barnard, of the Baltimore and Ohid^ * 
Railroad, in the early eighties, undertook to establish. a ^hool and, 
a comprehensive system of apprenticesWp for railroad employ, he i 
found over the line medieval, conditions of prejudice, distrust, and 
bigotry. Each shop force represented a various assortment of local . 
standards of practice and skill wWch it guarded, as from seizure, 
with the jealousy of a medieval guild. Instead of the intelligent! 

T stand|urds| of effi« ' 
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^ mencji there waa a vwt aggregate of talent; monej; and time spei^t 
1^^:* in the lost motion of duplicate work, conflicting methckis; neglected 
I reeulta^ and indecehi, jealous wrangling. * 

The writer recalls the case of a general superintendent’s office in 
need of an office boy. Advertisement brought a reply from an eager 
college graduate, but the appointment being left in the hands of a 
subordinate of limited capacity, he at once distrusted the applicant 
with such education — ^who would be in too close succession to him* 
8slf — and lit confiderable inconvenience to. tjie office deferred the 
lippomtment until he could find an applicant of less intelligence. 
Meanwhile the stockholders paid the bill. And again, the writer 
recalls the advice given by the railroad comptroller, his employer, to 
$k collie man who had got into the service, urging him — unless he 
had particular backing— to leave at Ws earliest opportunity for more 
promising fields.:, Tlfe inevitable effect of such advice was the ffisil- 
lusionment 6f an eager employee, who, however, had acquired 
enough of the practice before leaving, to adapt a system later, when 
in priv^ate employ, that has since revolutionize much of the railroad 
account!^ tec^que of the country. But this was lost to the rail- 
road which ha^^t employed him. It is practice such as this 
which has such significance to the educator. The late W. H. Bald- 
win, president of the Long Island Railroad, said: ‘The problem of 
educating men for railroad employ is really a problem of how to 
‘ inject educated men into railroad employ.” 

RESERVE OF ABILITY: ITS mARINO: ON INDUSTRIAL ORGANIZATION. 


P;- 






|; ‘ Seniorityjmpliea experience, and is therefore made to serve as a 

rough index to fitness. This fitness is seen to be twofold — on the 
one hand it is the fitness for current, routine requirements, and on 
the other band it is a reserve of ability for the extraordinary occasions 
where routine demands are exceeded. With the division of labor, 
■Vfork is every, day becoming more highly specialized, and the most 
^cient shop> generally speaking, is that in which the division of 
labor is Carried furthest, and where the routine is so far perfected that 
t^ extraordinaiy is very largely eliminated. The area of skill which 
was formerly called a trade has been cut up into minute subdivi- 
: .sions, some of which can be learned in a very short time, and do not 
inaturity and breadth of view in the operator which the 
reqtdif^i ' A shop or a department under a : highly 

whose parts are in* 
bufiViduaimachines, Composed partly of the man 
partly hij 'the tool to which .he is a^gned. ‘-^e, work itself, is 
to a lot Of 'hdriitte and jialmost ultimto hniis which, shall 
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this cost into yaiying combinations at will, and thus schedule out 
his work with the precision of an industrial chemist. In the adyance ^ 
of the arts the latest special, machinery ofUo-day will be scrapped ; 
to-morrow/ and with the machine goes ite operator — into the same 
Mrap pile. At this stage are two opposing intepe^ts:. On the one 
hand, that of the manager to produce the greaton possible efficiency 
by the highest possible typ^ of machinery add si^; on the other < 
hand, that of the worker who seeks to presp^ his individuality and 
to have wider usefulness than that attachiiig to the particular machine 
to which he is assigned..^With the worker is aligned the educator, 
who undertakes with the latest and best equipment of pedagogical 
method to fit the worker for his career. Exactly how much of wider 
skill than the routine of a particular assignment is demanded by the 
manager for efficiency’s sake depends upon his estimate of the need 
of that reserve of ability that enables the worker to meet with addr^ 
the accidents and irregularities of his own assignment, tq adjust him- 
self intelligently, so far as he has discretion, to the working pace of 
the other parts of the organization, and finally to evolve into concrete 
form the suggestions of improvement worked out of present practice. 

With the area of skill so minutely subdivided the worker is no 
longer protected, as formerly, from unskilled labor by the barrier of 
years of preparation which the acquisition of a full trade imposes. < 

If he is in some other way to receive the same protection that he 
formerly did by virtue of his trade monopoly, and if he is also to be . . 
saved from the scrap heap in the same way as, the Under area of his 
trade preserved him from tl^ chances of some minute applicatioiu 
of it, some of his objections to the present tendency, so far as it 
affects himself, are modified. It is inconceivable that the present 
tendency can go much further without the emergence of some such 
principle as this. 

Such considerations aride, the problem shifts to the question of 
what is the area of that reserve of ability which'^shall have effective 
value to offset the time and effort to acquire it. At present there is 
much confusion of testimony in this regard, but the 'writer leans to 
the conclusion that the honors are. with those who would give Uie 
workman a broad foundation on which to stand. 

AN IMPROVED PENSION STSTSk^ 


.f.r 


Among other sociological devices to enhance the quality of the^ 
service and so increase the, railroad’s efficiency, a penrioi^'syatein Is' 
of large importance. It separates the superannuated from the body 
of efficient workers without hardship, and so gives fr^ee play.to curr 
Irent efficiency . The^ have been pension systems in force for many 
3^ears.^^.^^^^^ W^ lar^ ^od ^compluhe^ ipany have the^^^^^ bf. 
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he may be placed, so );hat the sense of full fieedom as a factor to his 
most efficient service is impaired. The Boston and Maine Railroad 
is just inaugurating a plan which aims to overcome this defect. The 
fact that the working plan under which the trust is undertaken was 
enacted as a law by the legislature emphasizes in an especial way the 
public character of all undertakings by railroads in this direction. 
The key to ^he plan is furnished by the expression of Mr. Louis D, 
Brandeis— ^'obligatory contributions secured by democratic meth- 
ods.’^ The plan is fully described by the New York Independent of 
June 3, 1909: " 

1. The iyrtem is cooperative in contributioiu. The peiuiosB to be provided will 
. be Bupplied by equal contributioDB from employer and employees, subject only to 
the clause that the employer will make Up any deficiency so that the minimum annual 
payment shall be not loss than $200, To meet the hardships incident to those already 
advanced in years and service, the company undertakes to make an additional contri- 
bution, the amount of which is being left to its discretion. With a view to encouraging 
a rMsonably large old-age income, provision is made by which regular pensions may be 
supplemented by annuities to be purchased by the men voluntarily through current 
contributions from income. 

. 2. The system is cooperative in management. The rules governing the system are 
to bo made by the board of trustees in which the railroad and the employees have equal 
representation. 

3. The system is cooperative also in this: That its establishment depends upon its 
behig adopted by vote of both the railroad and the employees, a vote of two-thirds of * 
the employees voting thereon being required for its adoption. 

4. The-system creates legal rights, A great defect in systems established by rail- 
roads and other large corporations has been that they create a body of dependents, and 
in many instances ^t doubtless was the main purpose. Under such systems the pen- 
sion, not being a right, proves often to have been delusive, and perhaps more fre- 
quently is used to limit the freedom of the worker. Under the Boston and Maine bill 
the employee acquiree a legal right to the pension. . If ho ceased to be an employee of 
the company he loses the pension pmper, but he has paid to him an amount equal to 
at least the amount of his contributions. 

6. The ‘^elective obligatory'^ clauM is an entirely now feature in pension legisla- 
tion. Under this clause the system, when established by the vote of the railroad and 
the etoployeeo, becomes obligatory upon all persons thereafter entering the employ 
ol the railroad, and upon all persons in the employ of the railroad at the time the sys- 
tem was established, except such persons who both voted against the adoption of the 
siystem and recorded within three months thereafter their objections thereto. By 
virtue of this provision it is expected that the system will become operative, upon its 
estabUshment, upon practically aU the 27,009Nempl6yees of the system, and that 
thereafter the contributions to the fund will be^me practically automatic through 
the deductions from wages. By this mdans are st^ured obligatory contributions by 
democratic methods. ) ' 

6. 'l^e p^pn fun^m exempt from taxation, and the right to 
an iiiiilleni^le r^ht. It involves prohibition of loss of the bare means of mibsistence 
cither through le^ processes or voluntary act, just as much as loss of liberty through 
aellfiig oneself into servitude, r 

7. The supervision of the pe^ion system is placed under the same state supervision 
u applies to ordinary insurance, or savings-bank insurance and pension system. In 

^ thig rrilroi^, provision is nrade under goveramrat super^ioii fora sepa^ 
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ance commimoner apd the atate actuary join in superviBion with a view to securing 
the greatest possible sidety. ^ 

This bill was enacted upon petition of the employees of the railroad, but had throu^ 
out the sympathetic cooperation of the railroc^ officials, which was rather an extra- 
ordinary example of enlightened action on the part of a great corporation. 

This act is an important step, for we believe Massachusetts will follow it with an 
extension of the cooperative system to cover accident insurance and invalid insuf* 
ance, and will develop out of this bill a general law under which other public service 
and private corporations may put into operation a cooperative old-age pension system. 

In conclusion, the bewildering interior of a railroad organizationi 
honeycombed with prescriptive rights, resting on all manner of piie-* 
tenses, is giving way to a simpler and more National scheme. On the 
one hand, there is recognition, more or less indefinite, of what we have 
seen fit to call the seniority wage— which is that concession to the 
individual worker based on lus general credentials of fitness, by pei> 
sistence, experience, and loyalty— qualifications which tend to give 
coherence to the aggregate of individuals, a coherence which makies 
them a working body. But if in the making of this seniority rating 
the reference is only to a local and accidental group, and credentials 
can not be carried from other groups or forms of work — such as the 
schools or other railroads offer — the scheme is illiberal, faulty, and 
tends to the inefficiency which it sets out to avoid. On the other 
hand, the introduction of the piecework systems and efficiency sys- 
tems, when conducted on right principles of fair dealing, are a move 
in the direction of computing the current efficiency wage on an honest 
and equitable basis, namely, upon the basis of actual individual pro- 
ductivity. The. educator seeks to equip the man with that reserve 
of ability that shall fit him for the contingencies of a specific assign- 
ment, and for quickest adjustment to the progressive requirements 
of a career by promotion. Under a current efficiency system of pay, 
whether premium or flat piecework, it is not easy to plot all parts of 
the work on a scale of absolute imits. With the current efficiency 
units should go also a rating to express the reserve of ability, which 
can only be estimated by what the man knows of the things that bear 
directly and indirectly upon his work. 


■ ' 


ni. BSUCATION EN MASSE. 


Education is primarify the education of the-mdiyidual, by himself 
or in groups, as it may be best accomplished^ but to the end that 
each learner increases his individual efficiency 'and his itidividual 
wage-earning power directly. Education aJso includes that form of 
work which increases the individual’s intelligence, and thus increases 
his efficiency and sjfill in doing things by. formula, without necessanly 
disturbing his rektive earning power direct^v fiist .form ^ 
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individual education, the latter, for lack of a better term, we will call ^ 
^^education en masse” 

ESducation en masse differs from individual education in that it is 
much cruder, carries a shorter way, is less a matter of intellect, and 
more of trained skill and moral quality. . It takes the form of specific 
technical instruction and merges by degrees into ‘^welfare work.*^ It 
is closely allied with “discipline,” which deals as much with the prob- 
lems of arousing and holding the attention alert and active, as with 
the moral qualities of faithful work and sense of duty. 

For instance, the advantage to a railroad of raising the general 
standard of intelligence, and then of practice, let us say, in firing 
locomotives or handling freight at stations, is quickly obvious in dol- 
lars and cents. But the extension of the work from such specific 
technical instruction do\m the scale tcj mere welfare work shows less 
directly the money result. Yet they mei^e into each other by such 
continuous and imperceptible stages that reference to the prihciple 
on which this kind of work rests would not be amiss. 

The n^hole aim of edhcation, as we have said, is to increase the 
efficiency of the worker. The relations are complex, and the results 
are nec^to'ly indirect and involved with many incidental products. 
The increase in the worker’s value is twofok}. It is an increase (1) 
in the worker’s value to himself, and (2) in his value to the railroad. 
The increased value to the worker himself is primarily in terms of 
that ultimate criterion, namely, enhanced self-respect based on en- 
larged sense of personal efficiency and power, expressing itself in more 
initiative and enthusiastic effort. This improvement in the quality 
of his work, of course, accruearto the railroad, and justifies its interest. 

In order to set up enhanced self-respect and improve the facilities . 
of the worker, the railroad devotes, not improperly, some of its efforts 
in fields where the first and direct effect is an increase of the worker’s 
value to himself in cash, and in convenience and comfort, but without 
increase in wages. It therefore turns its machinery over to^providing 
various services at cost, as, for instance, collecting insurance premi- 
ums, superannuation hinds, school tuition, and union dues through 
the regular monthly pay roll; or providing at cost bunk houses or 
lodging houses, libraries, clubrooms, lunches, baths, And entertain- 
ment. There is a large range of such services which come under the 
general head of “welfaite work,” which is nierely a matter of turning 
over to the employees as. consumero the assembly value of the rail- 
ipad, without cost. Thi^ various services, if secured in the ordinary 
way, would cost the individiid employee as consumer a charge rep- 
rinting profits oh good will. 

Remembering that the whole purpose*^ all of these efforts is to 
increm the worker’s self-respect and improve his work conditions as 
a meians/of hk efficiency, it is obvious that the undertaking 
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is only of value so long as it does d6 these things. However nice the 
economy, when it passes beyond this point a^d tends to cripple the 
worker's self-reliance, it becomes a menace, and will ultimately show 
itself in the income account of the railroad. What the worker can 
accept* in this form of service from the railroad without trespassing 
on his self-respect, will increase with the growth of his intelligence. 

If these agencies are used as a device to complicate his situation, to • 
confuse And confound him when he would stand upon his rights, they 
will ultimately redound in some way to the disadvantage of the rail- 
road. They must be removed from all such suspicion. 

SOCIOtOGY AND RAILROAD MANAGEMENT. 

The sociological side of railroad management has long been neg- 
lected, to the great loss of the railroad's earning power. The RailrDad 
Age Gazette of February 19, 1909, commenting editorially on ''The > 
unit in railway operation," says; 

We believe that a closer analysif of the re?l things that are happening along with 
the “results” that are produced is needed, . Among these real things to be taken into 
view, and which so far have too often *been ignored by railway men, are those far* 
reaching causes and effects that are working out in the personal temperament and 
efficiency of the men. Railroading to^lay, even within the linee of the operating 
forces themselves, and quite apart from the public 'questions raised, is a science of 
sociology, not less, but even more, than it. is a science of. mechanical and civil and 
electrical engineering. Lines of organi^tion are frequently drawn across the grain 
of human nature in absolute disregard of the normal, healthful social forces that can 
be drafted into the service of the road and made to register their effects in the income 
account. 

Incidental to the doing of anything the manager should remember that there is a 
by-product, which is the maintenance and betterment of the intelligence and interest ^ 
and moral qualities of the man who does the work. This is not upon any sentimental 
grounds, but from the strict requirements of the situation-^to make more money. 

Mr. Rockefeller has said that his great company has built up its wealth from its * 
by-products. Mismanaged railways have lost great aggregates of wealth by ignoring 
the by-products to be worked out in the constantly enhanced efficiency of their 
working force. Few realize the potentialities in an aggr^te of 25,000, 50,000, or 
100,000 men set into natural unit groups within and . through which should be the 
free selectivity play of all the latent forces in an orderly competition making for the 
enhancement of the net income of the road. In this eager race for “results,** rail- 
roading is reduced tp a naere arithmetic orsuperficial and frequently transient or local 
phases of the great underplay of the profoundly philosop^al causes and effects. 
When to this is added the Udnt of personal favoritism or w obnoxious ieaturee of 
class consciousness, the situation has become hopeless indeed. ¥here is a need in 
/' railroading for that large comprehension that unites the present with the future, the 
immediate cause wit^ the remote effect, through all the slow intricacies of educational, 
social, and moral agencies. The great railway edifice at last rests upon the man. ij!^ . , 

complexity of machinery nor ostentation of aggregates can displace the requiremeht 
of self-respecting, eager, individual efi'iciency. ' 


On the so-called "Harriman lines," which for daring and brilliance 
of management acknowled|i^Qo superior, this principle is alieady . .U 
embodied as a working fac^ in the system of ’ organizatioh. A ’ i 
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trained sociologist, Mr. F. O. Atheam, is given charge, under the 
designation * ^superintendent of railway clubs. Referring to his 
department^that of .welfare work — ^he writes: 

The entire work of enhancing, perfecting, and maintaining the fitness of the men 
for railroad service has its seat in sound business economy. The problem involved 
is sodo-phydological. The mental and physical fitness and ability of men to do 
things depend primarily on physiology. A man’s physical condition, and mental 
condition, too, are very largely pi ducts of his immediate environment. Food, rest,, 
and recreation ue the chief factors involved. There is no need, therefore, to obscure 
the purpose of any welfare work that may be done for the employee by placing it on 
the basis of either paternalism, philanthropy, or religion. It should be done for the 
same reason that any other work is done — because it pays. It should be on a givo-and- 
toke basis. The parties concerned are then under colors which can not, by any inter- 
pretation, be taken as false. Ulterior motives of subjugation and increase of labor 
without increase in pay can not be suspected. 

. The Employees* clubs on the Southern Pacific, Oregon Short Line, and other Ilarri- 
man lines arb/being built up pn this plan, and with the view to providing for the immc- . 
diate physical and social wants of the typical railroad man. It is the purpose to start 
with the man and boost, and not to reach down and lift. 

' It has been fortunate, or unfortunate, according to the individual bias, that there 
already has been worked out and tested by generations of experience the kind of club 
beet suited to the workingman, in fact, with slight modifications, for all classes. The 
saloon f represents this type. It has been the manual laborer’s rendezvous and club 
since time out of mind. The things which have become a port of the saloon are the 
results of a long trial. It has been a slow growth, modifications coming from time to 
time to meet the changes of social conditions incident to succeeding generations, in 
our present frenzied, money-getting stage the saloon, like many other institutions 
whose primary function was to minister to the social needs of the community, has 
been commercialized and its original purpose lost sight of. Those things which lie 
close to the very life of man are played upon and used for selfish and unlawful ends. 
Except gambling and strong drink, the saloon offers things mof*t desirable for men to 
have. The atmosphere of social equality, congenial companionship, the sense of free- 
dom from restraint, the feeling of being welcome. Cool and restful places in summer 
.and warm rooms in winter, recreative games, toilet facilities which ore, as a rule, the 
beet to be found in the town, reading matter, appetizingly cooked food, and even in ' 
some cases beds, at a very low cost'-tbeee are some of the things which the saloon has 
that are worth while. 

The employe^’ clubs have been especially designed to embrace the desirable fea- 
tures of die saloon, plus, and thereby not only counteract its evil influences but offer 
an effec&ye and real substitute. 'Hiero are no dues or membership fees. (Do you 
recall many welfare institutions that have not such dues or fees, or saloons that have?) 
Every man is made perfectly welcome whether he is a tie tamper or a superintendent. 
Just *'so long” as he jaa railroad man. There is no free list! The men pay for what 
they use and the ser^ce they get. The library and general conveniences are free — 
tha.t is, they are a part of the inducement for the inen to patronize the club, just as are 
similar oQnvenieiicee in a saloon. Meals, baths, beds, billiards and pool, cigars and 
,tobluxx>^ioft drinks, candies, etc.,* are sold to the men at pricei} sufficient to in sure the 
best of ^terial and service. With its general lacilities, the railroad is in afSklion 
to give more for the money than could be done otherwise, and owing to the fuller fact 
that it receives a return from the men who patronize the club by reason of their better 
physical fitness and longer average duration of serrice, it can and does make a contri- 
totion tbws^ thesupport of the clubs.' This contribution is indirect, and furthermore 
iji. plst^ ciL 'the.b^ of paynMBnt (or grea&r ecnrvice received. Under ibis arrange- 
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ooient the men pay pricee which are indeed very low — 15 cents lore bed, 10 cents for a 
bath, and 5 cents im hour for billiards or pool. The beds have the beet springs, 
hair mattresses, feather pillows, and are made up on the same standard as a Pullman 
berth. A bather is furnished two towels, soap, and janitor service. Other things 
are proportionately cheap. 

The men, by paying for the commodities, have a feeling of indepenu nee, preserve 
their self-respect; the uncomfortable sensatioi^of beii^ objects of chaiity wd the« 
Bomething-for-nothing idea ar^' abolished. The result is that the men boo i come to 
have, a proprietary interest In the institutions and the clubhouses are crow< ed night 
and day. The railroad, by assisting in the support, building and maintaining the 
structures in repair, and doing it avowedly because it is believed to be good business, 
dispels any sem^ance of paternalism and makes the clubs a concrete link in the 
economic scheiw of railroading as a whole. 

'To all this is added the purely educational work, such as lectures, and study classes 
organized by the secretaries of the clubs. These classes are voluntary and' the subjects 
studied ^ay be anything from elementary arithmetic to analytic mechanics; but, 
regard l£ of the subject, one thing always is taught— that is, how^,to use sources of 

information. ' ‘ A 

Over all th^oe activities the railroad maintains constant supervimon. The work is 
carried on through a regularly established department. It has not been delegated to 
any outside concern, such as the Y^ung Men’s Christian Association, for the reason that 
it is believed that a perfectly rounded and complete business organization requires 
that it shall itself control those functions which are of primary importance to its success. 
The care of the employee is such a function. 

It can not be shown exactly what the financial returns to the railroad are from these 
clubs— this human block system — any more than from the autoihatic block-signal 
system upon which millions of dollars have been spent. Ledger balances do noWshow 
the saving in wrecks and human lives and increased safety for the traveling public 
because of gf eater mental alertness, better physical fitness, and added contentment 
due to good food, proper rest and recreation, and places that : ud to the joy of living — 
the grand averages tell the tale. | 

. TECHNICAL INSTRUCTION AND DISCIPLINE. 

Technical instruction en masse is closely identified with discipline. 
As an educational method it is instruction brought down to the level 
of drill— largely mechanical drill. B^ause so hrgely of the nature 
of drill, it should be closely connected with a system of discinline. 
If it deteriorates to the grade of mere kindergarten work it wBl do 
more harm than good. The method of instruction is chiefly by 
question and answer, and by severely forcing home—by means, of 
consequential penalties — the lesson of every irregularity or in- 
fraction of the rules in practice. 

This sort of technical instruction is forced on the railroads in 
diiiling the train service in the train rules, and it is administered 
generaUy by the chief dispatcher or train master. On^ roads where 
the so-called ‘'Brown** system of discipline is, in force, the penalty 
for infraction of the rules is a set of demerits. On other roads 
it is suspension, leading up to dismissal. The instraction takes its 
color largely from the severity of the penalties attached to failure. 
J. 0. Fagan, himself a practical railro^ signalman, in his book^ 
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Confessions of a Railroad Signalman, declares that the instruction 
in train rules lacks the sharp disciplinary quality which its importance 
calls for. The spirit of his testimony is, in part, that there is not 
nearly as clear an intellectual understanding and familiarity with 
the rules as there should be on the part of those who move trains, 
and, moreover, that such intellectual understanding as there may 
be is not set against the background of an inexorable discipline as 
summary and terrible as the consequences of violation of the rules 
may be* to the, traveling public. 

On the Chicago and Alton Railway, this instruction is given over 
to one man, who is assigned a special car equipped with every kind 
of facility for oral, ocular, and mechanical demonstration. Its 
special feature is its stereopticon, which is a great adjimct in driving 
home to the mind by visual illustration the conditions with which 
the book of rules deals. The work is| made efficient — because it is a 
matter of harsh business, and not a kindergarten — by reason of the 
fact that the instructor has the power of suspension, removal, and 
promotion. 

The fault of most of the instruction in train rules on a railroad is 
that the specialization principle — found to be so efficient a principle 
in other departments of work— is ignored in this field. The in- 
struction is left to those who are ill fitted, or not fitted at all, by 
special traimng, to give it, and who are, besides, overburdened with 
heavy administrative duties. These are more immediately pressing 
than the precautionary regulations for tlje instruction of train men, 
and the.latter are slighted accordingly. 

The instructor deals in the accreclited fitness to do tfiings, and he 
should cariy that fitness clear through to tlie point of delivery in 
actual efficiency according to well-recognized standards. In other 
words, he shoqld be — as he is on the Chicago and Alton — the discipli- 
narian as well. He should have the power of official life and death 
over liis men, and tlien he will have attention— sharp and certain. 
The indications are that the administrative work on a railroad will 
come to be separated from the duties of instruction and routine 
discipline. ' A train master ^iccepts his freight cars at the terminal 
' from the car inspector as being up to standard; he accepts his engine 
from the mechanical department when it has passed certain standard 
t^ts; he accepts his roadway and his bridges in the same way; also 
his signals; he accepts his engineers from the company surgeon as 
being physicaH^ fit* Why should he not accept his men as standard 
men from a department strictly accountable for their equipment 
a^rding to recognized standards of efficiency? The work done on 
the Chicago and Alton must in tiirie be extended elsewhere. 

Technical instruction and drill of some kind are imposed on rail- 
rpadSj, W6 have seen^ by the very exigencies of the seiyice which 



EDUCATION EN MASSE. '31 


they perform, but instruction in special features of efficiency in 
respect to other things than obeying train rules, handling train 
orders, and reading signals is more a matter of individual discretion. 

The economic value of systematic instruction in many different 
phases of railroad work is almost incalculable. In all the detail of 
operation there is a best way, which is or can be reduced to a standard 
as accurate as the manual of arms of the army. Such best ways of 
doing things make each a little saving in time, or material, or in 
wear, or reduce the danger of minor accident. And viewed col- 
lectively these minute savings make a mighty total. The loss and 
damage expense on railroads has crept up iiy latter years to frightful 
course of instruction in loading cara, handling freight 
at stations, in the inspection of packing, and precaution in delivering, 
as well as in care in shifting in the yard, would go far to reduce this. 

The Galena Oil Company has largely supplied for years the railroads 
of the coimtry with lubricating oil. When they began, they forced 
their way by offering to guarantee that the oil bill of the railroads 
should not exceed a certain amount per engine mile. This they 
^ were justified in doing, partly because of the superiority of their 
oil, but^probably^^r the most part because they devoted themselves 
to the systematic instruction of onginemen on the roads where the 
oil was in use. 

'Setting up acciuate -standards of excellence and instructing the < 
service in thorough familiarity with such rules give to the ignorant a 
safe rule of conduct, to the careless and shiftless a criterion by which 
they can accurately be 'judged, and the knowledge of which will at 
least lend emphasis to their negligence. As traveling auditor, the 
writer frequently found a high disciplinary value in enforcing detail 
rules of procedure as a precaution against serious breaches of trust. 

The effect is not altogether unlike the effect in the army of requiring 
rifles and buttons and «belt buckles to be burnished for inspection. 

The mind being held to a habit of precision in minor details, the 
larger situations ''take care of themselves. 

Among the things of . this character wliich are particularly ap- 
- propriate subjects for 'specific technical instruction are the following: 
Firing locomotives, oiling cars and locomotives, train heating, train 
lighting, filing tariffs and correspondence, loading and unloading 
and transferring cars, receiving and d^ivering freight, reporting 
claims, care of air brakes, handling explosives. 

TBCHNIC^'INSTRUCTION: METHODS AND SUGOESTIONS. 

Railroads variously provide for this instruction by circulars and 
^ books of instruction, which they follow up by road foremen of en- ^ 

. gines^ transportation inspectors, traveling auditors^ route agents, 
air-brake-instruction cars, etc* 
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Such efforts in welfare work and technical instruction en masse^ 
so far as now undertaken, demonstrate how th% railroad has ready 
to hand a great social machine which it can turn to large account 
in a campaign of instruction at little cost. Its publicity facilities 
for focusing the attention of the force at will are unexcelled.. It 
can and does use them to large results in enforcing discipline. It 
can further invoke the social motive, to assist the instructor and 
stimulate thought, by grouping its men by class of work, and draw- 
ing them . together in convention periodically, at not too frequent 
intervals, for the purpose of taking up various problems of the 
daily routine. The writer at one time organized the division office 
clerks over the road into an association, meeting once in three 
months. The meetings were given something of a holiday charac- 
ter, so that the men were eager to attend. The programme was 
worked out carefully in advance, and the men came prepared to 
discuss particular subjects, much work being done between meet- 
ings by committee. At the meetings themselves half the time was 
given over to severely hard work by discussion, instruction, dem- 
onstration, and exchange of experiences. For the purposes of gen- 
eral discuSESion the greatest freedom of expression w»iS' not only 
encouraged but insisted upon. With perfect good faith and loyalty, 
yet without any restrictions, no office, nor official, Jior official act 
which came before the men was excepted fn>m drastic cViticism# and 
analysis so far as these were within their powers to make. The 
result \was, first, some excellent specific work, along lines evolved 
from the intelligence of those who could contribute most to such 
intensive study, and, second, enormous mental stimulation, which 
gave to every man a new interest in his work as he saw its wider 
beanngs and the reasons for it. Out of these conferi*nces came sug- 
gestions which put superior officers on their mettle. It is surpris- 
ing, when all the intelligence of a particular department is drawn 
into full action, how large is the gain — a gain which railroads lose 
when the department's powers, individual and collective, are only 
allowed expression through the channels of a rigid system of official 
precedence. In broad terms, "the work here iiujicated was a kind of 
education, and one which the railroads would find it profitable, to 
pursue. 

Wherever men come together there is evolved a social estimate. 
Like the w^ted water powers of the country, this enormous poten- 
tiality for social results is frittered away on the railroads by disuse 
pr abuse. It is sometimes aggrandized to the personal benefit of 
individual railroad officials, to the distortion of proportions that 
make for efficiency, and. so to tl^e ultimate loss of the railroad's in- 
come account. Again, it is used by the labor agitator to push or 
support propagandsj or it loses itself in a lot of cross currents and 
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^dies about accidental personalities or trivial issues. If skillfully 
ducted by a systematic publicity of the things that make for social 
emcien^, its educational 'and corrective power is enormous... The 
Union Pacific Railroad, for instance, systematically turns its acci- 
dents to educational account. This it does by making each consid-. 
erable accident a matter of public study, and by publishing the 
finding of a mixed court of railroad employees, officials, and proiiii- 
nent citizens. In extraordinary cases an expert is sent at once to 
wnake a special study of the accident, solely with a view to digging 
out and reporting the lesson for the future which it offers. 

A railroad gazette that gets into the homes of the employees 
when wisely conducted, is a large factor for efficiency. It chronicliM 
special personal achievements, gives railrbad reports, discusses the 
purport of orders and prescribed methods and standards of operai- 
tion. Its ‘‘stove talk*' or “roundhouse chat" gives personal inter- 
est to its columns. The “Erie," the “Rock Island,” the “Frisco " 
and the “Atchison” each has such a paper. * ' 

A very large part of the educational possibilities of a railroad are 
supplied by the interplay of legitimate local rivalries and of group 
loyakies. Ill-designed organization loses much of these possibilities 
^ to the railroad.- The fundamental axiom of lodging responsibility 
exactly agaiMt authority, and of setting put the organization as far 
as possible in groups having the largest autonomy consistent with 
reasonable coordination, is given scant consideration. The tendency 
to concentration, however, has now apparently spent itself, and the 
tendency to decentralization has set in. 

Again, the railroads lose large educational opportunities because 
they do not interchange their employees more freely between depart- 
, ments and between different railroads, and so get the enhanced 
efficiency that comes from such 'mental stimulus and enlarged view. 


IV. BEARING THE EXPENSE OF SPECULIZED RAILROAD 

EDUCATION. 

Railroad education of any kind is costly, both in time and money. 
It is an associate undertaking requiring its own plant, agencies, pro- 
fessional methods and standards, and also calling for recognition and - 
place in the policies of the railroads where it is to apply. The burden 
of it must be borne by those who enjoy the results that flow from 
it. ^ Such are the commumty, the railroad businem as a whole, the 
individual railroad, the individual himself. According to the degree 
of jndividualizatioh prevailing, these parties wffi share variously in 
• the results. ' / 
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We have set out to a class by itself, under the arbitrary designa- 
tion of education tn masse/* those forms of education which apply 
to groups of men already in railroad employ. Such education is not 
dissimilar in effect to general orders designed to standardize the 
service in some particular. It is accepted by the men as ah incident 
of employ or a fixed part of their duties; it is paid for by the rail- 
road as a part of its administrative expense; its results ar^ directly 
reflected in the betterment of the service, and have a more or less 
direct money equivalent. The rate of pay is not thereby directly 
affected, because the relative efficiency of the individuals vdthin a 
group is not materially disturbed. 

In contrast with this is severely “individual education.” By this 
we would embrace the education which it is entirely optional with 
the individual to acquire or not to acquire, and which, furthermore, 
because acquired individually, very directly determines the student’s 
relative efficiency and personal earning power. Entire freedom 'of 
contract and the aversion to binding employment contracts of any 
kind put the whole matter on a severely voluntary basis. Theoret- 
ic^y, when the individual is specially educated, he is at once raised 
to a higher earning power; the railroad must at once pay the increased 
value of his services or lose them to the competitive road which will 
pay this price; or the individual may even leave the railroad business 
altogether. The old indenture of apprenticeship, wliich enabled the 
master to hold at law his apprentice until the apprentice reimbursed* 
him with his advanced efficiency at low wages, is a thing of the past. 
The form of contract, it is true, does irregularly survive, but its 
legal enforcement is also a thing of the past; the community, the, 
railroad business, or the individual railroad to-day must rely on 
inherent tendencies and general conditions of labor for return of 
outlays devoted to railroad education. The results are indirect, but 
they are not for this reason any the less secure. In fact, because 
indirect, and because resting on inherent tendencies, they probably 
are more secure than they could possibly be if they depended on 

formally evolved, binding agreements. 

0 

DfDIVIDUAL EDUCATION AND THE COMMUIOTY. 

With the development of industrial and commercial society the 
area of indirect effects widens. Both statesmanship and business 
sagacity now achieve their most brilliant successes here. In their 
strategies they seize upon the indirect, the incidentied, the by-pi^duct. 
.The largest results secured by the individual railrbiLd man, in free 
career are the indirect results to the community, the railroad busi- 
ness *as a whole, or the particular railroad where he. is employed, 
although the wages for which he ;works are paid directly for a very 
specifioi direct pi^duct* Ha himseil| computes, his achievement in 




BXABINQ THB BXPSKBlk 35 


scJe of earning power, but the wages which repredent the diiwt 
effect to 'himself are mainly important because they are generally a 
fair index to the great body of indirect effects which go with them. 

The community is interested in the efficiwicy of the individual 
railroad man because society as a whole is interested in the minimum 
of waste and the maximum of efficiency throughout all its pai^. It 
has at its disposal a fund for educational purposes partly derived 
from tax levy and partly from voluntary contribution. Education 
is by no means so far socialized that the entire expense of fittii^ 
men for work is thiown into a common fund and then drawn back 
by the individual according to his requirements. A great part of 
the heavy burden of fittuig men for work is borne by special agencies, , 
\ocsl groups, the industry that recruits jts men, and the individual 
himself. There is in fact some antagonism, on the part of school ' 
men, to the theory that the public school system should be held 
responsible for specialized forms of manual or industrial framing. 

Dr. Willicai Maxwell, city superintendent of schools, NewTork City, 
whiR an advocate of a legitimate emphasis upon vocational work 
in the schools, remarks in the course of his report for 1908 : Manu- 

facturers who up to fifty years ^o felt themselvee responsible the 
world over for the training of their workmen, must not be permitted, 
under any pretext, to shift that burden entirely to the public school." 
Apart from this, there may be pedagogical reasons for believing that 
too much specialization may work direct social loss by warping the 
general learner too early to one kind of fitness at the expense of his 
power of adaptation, thereby actually unfitting him for any other 
possible lines of skill. The educator calls this "arrested develop- 
ment." If the boy is already at his vocation, the school may col- 
laborate with the shop to increase his efficiency, but so far as the 
public school tempts to arrested development by too early sp^iallza- 
tion by those who othei^dse would take broader courses, it tends 
to reduce the flexibility of industrial society. 

The next question — how far specialization for a particular industry, 
such as railroads, can be carried at the commdn expense — is simply 
a question of how far the specialization of the time and effort of 
young men, and the machinery and expense of the educational plant, 
can go in one direction without ignoring equally ‘crying demands for 
efiSciency in other directions. Local conditions must largely deter- 
mine this. A high school course in pottery at. Trenton, or in mining 
at Denver, or in the textile industry at Lowell, or in agriculture at ' i 
Wichita, or in railroads at Altoona,, does not seem incongruous. 

But a course fitting metallurgists in Washington, or bankers in 
Butte, or railroad men in Mobile mighit be at the expense of some 
more preasing local need* / 





Nexi after the community, in order of interest in the education of 
the railroad man, comes the railroad as a whole or in territorial 
groups. The distinction between the railroads as a whole or in*^ 
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groups is merely one of degree. ^The effects which we are locating 
i^:e, as we have said, the indirect effects — those which in time, or 
place, or outcome are remote from the immediate effect sought. 
The bowman can afford to shoot at random if Ms archery field is so 
^de as to include the farthest flight of his arrows, so that he may 
gather them again into his quiver. Thus, the wider the scope of a 
business, the more the indirect effects that fall within the area of its 
operations. To the short-sighted railroad management the educa- 
tion of individuals does not make so obvious a case for itself as educsr 
tion masse. As we noted above, when the worker is individually 
raised to higher e^iency he is at the same time raised to higher 
earning power; the railroad employing him must pay for the increased 
efficiency or lose it to the competitive road which pay this price. 
These considerations notwithstanding, there is a considerable direct 
^ advantage to the railroad before we come to the area of indirect 
V advantage. Thus with perfect freedom of employ, there is much 
immobility of labor which will offset real wage disparity. In addi- 
tion to this, the increase in wages of the individual worker, xmder 
ordinary co|||itions, does not at once absorb all his added efficiency. 
This becomes, more and more true according as' his work involves 
. the use of a large tool or fixed plant who^ entire efficiency is never all 
exhausted. The modem efficiency wage systems, howevej^, would 
rule out the second of these advantages, and divide the third between 
the worker and the raikoad. They leave xis, however, with the area 
of indirect advantages unimpaired. It is the testimony of every 
practical railroad man that inefficient labor at any price is extrava- 
gant, and that efficient labor even at high prices is economical. 
Even in case of materials it is generally found economical to use the 
best grades of material of specific adaptation. 

But the social character of railroad work gives added effect to 
efficiency at any one point in the oiganization. Such efficiency 
serves as a pacemaker. The railroad, therefore, is so greatly int^r- 
in-the highest possible grade of * worlbnamhlp that even after 
it to .left & Itirge umtorbecl glance 
tow for ctestto motb and Ugher 'ell- 
& tto procwfis ef making caia be i&tiibately related 

inib tW cuirbnt routine it produces a tost secomdarT effect ia 
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constwt comparison and study of “best methods,” b ringing all 
practice into the arte of competition for approval. It must con- ^ 
si^tly chart and rechart usages. ‘ It must evolve its theory of prac- 
tice, and open the way for discovering underl^ilng relations. Certain 
kinds cf efficiency, of which the railroads are in great need, must 
come largely in this way. The social and economic problems of 
railroad operation are left in great measure to the chance publicist, .'V. 
whose information and method may be most unreliable. The rail- • 
road staff to-day is entirdy lacking in the highly trained, practical 
man to master the intricate social problems which the great railroad 
has opened up, and practically to telate them to the financial, com- 
mercial, and operating polides which are the everyday routine of 
management. 

Railroads need, as never before, broadly educated diiectomtes and 
executives^ This to-day is the weakest dde of . railroad organization. 

It shoyrs itself, in connection with the.present discussion, by inability 
to appreciate the possibilities education offers to increase the net ‘ 
incopis accounts of the railroads. The power intimately to connect 
the present to the future, and trace causes through the intricades 
of indirect effects stnd over long periods of'.time, is not at present 
highly developed. For this reason, education as a department of 
a dmin i s tration in handling great bodies of workers has been largely 
ignored. Appropriations for this purpose are still visaed with sus- 
picion, if made at all. 

BDUCATIORAL EXPERIMENTS Ain> RAS.ROAD COOPERATION. 

The Canadian railroads wore the first to take theVatter practically 
in hand and treat it on broad lines. A group of the roads centering ■ 

in Montreal undertook, in 1904, to guaraptee $16,000 a year for ten / 

years to install and maintain at McGill University a railroad depart- 
ment. The plan, the details of which will be found noted under ' 
“^her education,” contemplate a very close relation between the 
railroads and the university, prodding for terma of employment on . • 
the railroad- in different departments during' the course, and 'for 
pemanent employment, under proper conditions, on graduation.- 

Roads centering in Chicago ha're uhde^ken, in a less formal way, . 
to lend, their cbopention. to a raOiu^ boitfto under thA .'of ' 

the University, of Chicago. At. the Upilyersity of Illinois very cordial •> 
relations are maintained between the railway engineering ^ ' 

and the railroads, esppciaUy the Illinois Central. This road owns . 








'tiiA CIvvelAitd, CSnoSiinati/OiiicAii^ and St'. Louis, attd the New York 
Central teikoads. Apart from the advantage to the students of this 
cooperation, the point to he here noted is that the tests made were 
eipiallj for the information and to the advantage of the roads. The 
University of IQinora also runs w electric tert car over the lines of 
the Illinois Traction System, an fotenirban service. 

The Penna^vania Railroad has spent >40,000 on the installation 
of tools Cnd madunery at Altoona High School for the instruction of 
railroad' apprentices. It holds its avaUahle men in tke great shop 
subject to draft by the school for practical talks. 

.^^urdue University has for many years enjoyed close relations, in 
an informal way, with the railroads. It has provided a testing depot 
for the Master Medutnics’ As^ciation, and its faculty have held them- 
selves in rea<&iesB for theoretical discuseion of practical questions, 
la turn the railroads have let its students into their shops as spedal 
apprentices, and railroad officials have given practical talks. 

Correspondence schools, as we shall have occasion to state else- 
where, have been ^ven recognition by railroads, which have col- 
lected their tuition fees through the pay rolls, referred employees to 
tbdr courses, and informally attached significance to the credentials 
which the schools confer upon those completing their courses. 

The Young Men's Christian Association has been among the most 
- useful of the agendes offering to the railroads a machinery for such 
educational efforts as they saw fit to undertake. The work, begin- 
Ufog as welfare work, has now grown to include a highly organized 
educational department, with standard educational coiuses, methods, 
instructors, examinations, and diplomas. The degree of cooperation 
between the association and the roads is special in each individual 
"case. Sometimes it is merely a cash contribution by the railroad; 
sometilnes to'this is added a building and its maintenance'; latterly 
instructors’ salaries have been paid by the railroads. 

Yhe appreutice system now instaUed on the New York Central 
lines (see “Apprenticeship’*^) is the most serious effort so far made 
any railroad. Here the railroad has boldly undertaken itself to 
insrilil^ its apprentices, through the entire course of apprenticeship,* 
V ebmpauy instriictors and during company time. Figures are not 
iki publid^ avaffi^hfo, but th^ have already been collected, and they 
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the more intelligent adminietration of large industrial plants whioh | 
deal with very similar conditions. The educational department of : ■( 
the Westinghouse or the General Electric Company is as fully estab* ^ 
lisbed wd recognized a depiEurtment of the company's operations as is 
the drafting room or the general manager's office. 
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V. APPREWTICESHIP. 

Apprenticeship had formerly a definite significance; it, was an 
indenture between . master and apprenticSi covering a period of 
years within which ordinarily the advances made by the inaster 
during the learning period could be repaid at the latter end, by the 
excess' value of the apprentice above his contract ‘wages. It thus 
served as a safe basis of cooperation and was given legal force. In 
practice, however, such extended contracts impairing the liberty 
of individuals ceased to be in accord with the spirit of the times, and 
they came to be superseded by an agreement which was of purely 
voluntary force. Its observance rested on general conditions of 
self-interest throughout the period covered and on the force of 
custom. 

Apprenticeship as now understood has thc^ following character- 
istics: 

(1) It is a status under special contract, more or less formal, 
wherein the employer undertakes to give the apprentice special 
opportunity to learn, and the apprentice accepts less wages than he 
might otherwise earn directly. 

(2) The arrangement coyais a stated period, supposed to be' 

long enough for the apprentice to learn the trade and perhaps to 
give some skilled service to his employer in the latter years of his 
apprenticeship. ' 

(3) The . arrangement contemplates the fithess for a particular 
trade or some more or less definite area of skill. 

(4) The apprentice receives credentials at the end of his service, 
which place him in a class in which the individual enjoys, more or 
less arbitrarily, the earning power of that class. 

(6) The form of apprenticeship contract is frequently a matter 
of quite defimte understanding between the employer and the gen- . 
erid body of workmen in a giyi^ trade, and it soihetunea includes 
apro^on 1^ of apprentices. 

Apprenticeship on railroads at the. pr^nt rime is generally lii^ 
ited to the mechanical department. In a few cas^ there are regular 
"apprentices in the roadway, bridge, and building departments, and in 
t^ trahsporiation department alhong . telegrap^rs and station , 
agents, ^ < account^ 


















/jOiere u ireiquibt^ a, k^^^appreiitioeahip based on the fact tha^ 
the order of entry t)^ ^rvice and the initial stages of promotion 
are rather rigidly laid out; but this proyision differs from the rejgular 
appr^ticeship system in the fact that there is no fixed period fof 
the apprenticeshipi nor any implied contract to produce a man of a 
class-eanfing power in any given '’time. The apprenticeship system 
is partitularly identified with the mechanical department, because 
that/department requires a highly specialized skill of a fairly standard 
character. 

The simplest form of railroad apprenticeship is a very loose ar- 
rangement. It is little more than the designation of a general form 
of apprentice contract It practically amounts to a declaration of 
policy; which it is left to the division officers to interpret and execute 
' in their own Way. 

• Starting with the above arrangement as a beginning, the stages 
of amplification are — ' . 

(1) Creating a department for special supervision of apprentices: 

(a) Prescribing detailed course of work. 

(5) Having oversight of individual apprentices. 

(c) Giving periodical examinations. 

(2) Incorporating instruction in the course; 

(a) Allowing time credits for outside instruction. 

(() Requiring outside instruction in designated schools tod 
partly or wholly bearing the expense. 

(c) Conducting the schools themselves and making attend- 
ance compulsoiy. j * 

(1) In night schools. 

(2) In schools maintained in working hours on copi* 

pany time. 

(3) Offering cash l^nuses for excellence. 

With, the enlargement of railroad working bodies the personal 
relation of the master mechanic andi his men necessarily became 
to intiinate. Th^ apprentitie btoy ceased to enjoy the close over- 
id(^t and intemt of the master mechanic. In the pressure of cur- 
rent husiness the training of apprentices on American railroads 
came to be wriously neglected. From time to time the Tnii» t.lr« 
that .'iv.iui teihg , made wee pointed out by those conramed in the 
' mechanical departmieht; but with little^ result. In 1898 the American 

Mechmcs sketched three courses 
.^o(' iipprahticaship for uCp boys iind laid otft an approved form of 
'igreeniiimt,3dd<di%M amended iiil^^ 
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CODB.O? APPRslmcksiaP ROUtsSfDOPTBD AS TBE RBCOMIIBITDA.' 
nON OF THE AMBpiCAH RAILWAY MASTER XECHAHICS' ASSOCUTIOH 
ni 1898. 

1. A regular apprentioe ia one who haa had no previoua ahop experieuce and ia not a 
graduate of a technical inatitution. 

2. No regular apprenticW,^all be taken into the ahop below the age of 15 or after the 
age of 19 years. 

3. No apprentice atudl be taken into the ahop who haa not received the elementa iol 
a conunon-echool education, and who doea not give evidence of such capacity 
as to promise the ability to become a competent mechanic. 

4. No apprentice shall be taken into the shop without the consent of hia parents or 
lawful guardians, who shall execute such documents, including a relesM of 
the company from liability for accidents to the said apprentice, as the company 
may require. 

-5. The term during which an apprentice shall serve before receiving a certiOcate of 
appr^ntice^ip shall not be less than three years nor more than five years. 

6. There shall be a regular apprentice course framed fqr each shop, which course each 

apprentice shall go through during hia term, the tikne to be spent on each 
class of work being defined, and such definition shall be observed as closely 
as practicable with due regard to the capacities and condition of the individual 
apprentice. ' ^ 

7. During the term of the apprendceehip a careful and proper relbrd shall be kept 
of the work and progress of the apprentice,* and also of the general behavior 
and conduct, which record shall he entered on properly authorized, blanks or 
books provided for the purpose, not lesa frequently than once every week 
during such term. 

8. Each apprentice shall be paid for the work 4pn6 by him upon a scale duly agreed 
upon and provided for in advance. 

9. Under no circumatances shall the company assume any liability for the employment 
of an apprentice after the conclusion of his ^rm. 

10. On the conclusion of the term of apprenticeship, each apprentice shall be given a 
certificate in proper form, duly signed by the proper ofilcer of the company, 
which shall set forth the length of the time which each apprentice has serv^ 
and the work on which he has been engaged, as well as some indication of his 
general behavior during his term. 

11. Apprentices who have already served put of a term in other shops, or who have 
taken part of a course at a recognized technical institution, may be received 
under such modifications of the foregoing rules as may be deem^ proper. 

BEOOllHENDATION SUFFLBHBNTABT TO THE CODE OF APPRENTICE- 
SHIP RULES. 

Rule 5."An apprentice should be able to read and write and have a knowledge of 
arithmetic. Some companies insist that a candidate shall have reached a point in his 
studies equivalent to^that of the eighth grade of the public schools. This standard 
where applicable will be found satisfactory. 

Rule 4.-^A form of release oi minora.) 

. 5.— Four years is recommended as the beet standard time. Whenever pMible 

this should be adopted. The. limits given in the rule **not less than three nor more 
than five yean*’ are made sufficiently vide to. cover all special cases. Jlhe brightest 
and mbet ambitious boy should not be permitted to complete his course in Ices’ than 
three yaa» circumrtances. , A boy who does hot complete it in five yean 

had better be-remething else 

0 following, oot^ are reremii^ yari^ 
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Tool fpom.*'^}ttieial um of tools, names, etc., work on small planer, drilling 
machine, shaper, and lathes; provide tools; mX months to actually serve. 

Ereciing ^op.-r-Helping on general work— gang No. 1, one month; helping on gen- 
eral work— gang No. 2, one month; helping on genml woric— gang No. 3, one month: 
General instructions, milling machine, boring mill, horizontal machine, axle lathe, 
and helping In general; three months to actually serve. 

Boring, ^ving, and truck brasBes and quartering machine, two months. Cylinder 
boring machine and planer, one rnonth. 

l^.—Rod gang, three months; small lathe (alone), two months; large slotter, one 
monthi brass lathe, two months; small planer, one month; large and small planers, two 
mon ths; driving wheel lathe, one month; lar^ lathh (alone), one month; general vise 
worir, three months; surface fable, three months. 

Erecting shojp. — General work — gang No. i, five months; general work— gang No. 2, 
three months; general work— gang No. 3, four months. 

Total months of actual service— forty-eight. • 

Your (ximmittee submits this as a basis for an adequate bourse of training in the 
machine shop, with tlm distinct understanding that it is to be qualified so far as the 
term of service to be spent in the different items, and also in the whole course, by the 
quality and capacity of the individual boys, under the discretion of whoever has them 
in charge. 

Blacksmith Shop Course. . * 

1. . To start the apprentice on a bolt machine for six moriths. Here he will learn the 
rudiirients of heating iron ; also the setting and adjusting of dies, and at the same 
time by observation will learn the namesof the tools and their use in that portion 
of the shop. 

2. The next six months in operating a steain hammer. In this position he has a good 
opportunity to note how the blacksmiths handle and form iron; at the same time 
require him to help at the fires iii the immediate vicinity of the hammer. 

3. The next six months should be as a helper on a small fire, with a man who is quick 

and handy with light work. ^ 

4. The next six months on a light fire without a helper, where he will learn to handle 
the hand hammer. 

5. For tfib next three months give him a light fire with a helper; the fire should be so 
, located that he will be callri upon to assist in taking heats for the larger fires. 

3. For the next six months on hesackr work that does not require skill. 

7. For the next three months put hiin helping at the tool-dressing f re, and if the shop 
has two tool-dressing film, the next three months on the second dressing fire. 

3. The next twelve months put him on a heavy fire with as much of a variety of work 
as can be arranged. 

Boiler Shop Courses. 

i. The first three months heating light rivets. 

3.- next three months helping on the heavy sheet and iron .work, such as wheel 
ooyeis, ash pans, etc. 

, 3., Thm mdnthshqlding on rivets for 

and calking on tank work. 

V Y.; Slxt^ bracing boilen, chipping and calklng,ahd general riveting^ 

months b learn how to make and flt.biaces, to dress necessaiy 
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Rule 7,-^It is leoommended that aome one penon be given dhect duuge of nil 
apprenticee and be held responsible lor their proper instruction. He can be known as 
the; *Toreman of the appmticeo/’ or he can be designated to perform the duties with- 
out special title, in conjunction with his ordinary work. [The committee recom- 
mended a blank form of individual apprentice record diowing the markings, by weeks, 
on K^e of 100.] 

The scale of pay must be governed hugely by geographical and individual 
It is recommended that the rate of pay be 60 cents for a ten-hour day for 
the JRt year, with an increase of 25 cents a day for each year thereafter. Foraneight- 
hour day 40 cents a day at the start and 20 cents a day increase yearly. 

* Huls 9 . — ^The following form of certificate is recommended: 

[FormofoartlfloatoofapprantloMhlp.] 

A. B. G. Railroad Company, MonYB-PowBR Dbpartmbnt. 


CBRTLriO ATn ow APP Mn T Xai Hiy. 

has served an apprenticeship as at th'^tf^ops of this com- 
pany at during the period from to and hsm made .... 

hours' time over ten hours per day. * 

Work on which employed: 

Approximate number ol months: Kind of work: 


Officers under whom employed: 

Name Title 

General record of apprentice: 

Superintendent Motive Power, 

W^ero roads have given the matter any attention at all, they have 
each emphasized some one feature, but it is safe to say that, until 
very recently, comprehensive, thorough work was universally lacking. 

The Barnard undertaking on the Baltimore and Ohio, in the eighties, 
PQver reached a full working basis. The failure here only served to 
lend the suspicion of impracticability to all such efforts. The Penn- 
sylvania R^oad was the most forehanded. It featured the “special 
apprentice,” who was carefuUy selected and trained for official posi- 
tion by a sequence of promotion. 

In the early eighties, the railroads began to look about for scien- 
tifically !r?ined men for mechanical superintendents. The technical 
school ffas supplying the theoretical education.. Sometimes the' 
graduates of these technical schools made their education practical by . 
adding the drOl of the three or four years of a co mmo n apprenticeship ; 
sometimes they avoided the apprenticeship altogether, and aoquir^ 
their practical education in the course, of experience. However the 
service was entered, the efficiency of these men came to displace the 
rule-of-thumb skill of the old master mechanic. Ilie gap between the - 
skiil of the bench and the skill of the new type of master mechanio. 
.beoiame apparent... Emphasis was placed on the quahty. of thb/ ;..v 
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supcrinteiideiicei and the skill of the rank and file was left to take care 
of it^. Meanwhile the division of labor went on apace. The handy 
man and helper became more in evidence, the all-round mechanic less 
fimuent. 

O. M. BASFORD’S APPRENTICESHIP PLAN. 

dangers of the situation were recognized by all, but little 
senol^ thought was devoted to the apprenticeship problem until Mr. 
G. M. Barford brought the question to the fore. His paper, before 
the American Railway Master Mechanics Association in 1905, was a 
vigorous arraignment of the unsystematic methods of recruiting the 
service. He described the mechanical department as a pj'ramid 
resting upon an apex of highly trained efficiency, liable to topple oyer . 
with crushing weight whenever the poise by any, chance was dis- 
turbed! He found the highest type of apprenticeship and technical 
Plication in the educational system of the British Admiralty. ‘'The 
method begins with apprenticeship, combined with schools and the 
imval college. By a proc^ of selection, through healthy compeU- 
tion, ability is easily discovered, and those who are fitted are rais^ 
to the very highest positions. All pass through the sieve of selection, 
and those* who wish to remain in it after its first shake must strive for 
^he opportunity. They also receive shop instruction as apprentices." , 
Mr. Basford's proposition was to bring the school into the shop, not 
to try to carry the shop to the school. He would keep the apprentice 
"from the first in the atmosphere of a real shop, where he is “working 
on company time." Prom the first he would put the apprentice 
under the compulsion of the commercial idea. He would widen his 
knowledge from the center outward, not from the rim inward — that 
is, ha would present his rules, formulae, and general principles in the 
terms of eveiyday shop routine and in the sequence in which the 
worker runs across them in the requirements of his work. Thus, if a 
Iwy is set to handle nuts, he would have him discuss the strength of 
material used in the nut, its coefficient of expansion under heat. He 
would have him sketch it on a pad, draw it to scale, plot the geotne- 
trical formula involved, and learn the mechanical principle of the lever 
and the wedge, so far as it applied. He would teach the apprentices 
by a foreman, or one who could be a foreman, and instead of text- 
books he would use a series of specially devised problems such as 
actually arise in the course of the work upon which the apprentice 
isenga^. 

. APPRENTICESHIP ON NEW YORK CENTR^ LH^. 

' The general plan outlined by Mr. Basford was immediately put into * 
effdet in the mechanical department of the New York Central Lines. 

" the superintendent of. motive pbwer) had the full support 
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of the management, especially of Mr. W. C. Brown, then senior vice- 
president. The execution of the plan was committed to Messrs. 
Cross and Russel^ the one a practical man who for several years had 
been assistant master mechanic, and the latter a technically trained 
man. Mr. Gardiner, of the Massachusetts Institute of Technology, 
but also shop trained, has since succeeded Mr. Russell, who was called 
elsewhere^ 

The New York Central apprenticeship plan deserves extensive 
reference because it has been most seriously and deliberately under- 
taken; has already, in three years,, secured results which forecast 
much larger results; and has served as a pattern for the Atchison, 
Topeka and Santa Fe, the Union Pacific, and* the Canadian Pacific 
railroads. It contemplates, in the first place, a general supervision 
of apprentices, but under local control on the several divisions. The 
railroad fu^iishes the instruction, which is made compulsory, and is 
carried on during shop hours. The instruction is by the * 'problem ” 
method and is severely sp^ialized to the requirements of the road. 

The instructor is preferably a draftsman, assistant foreman, or other 
regular employee assigned to the duties of instructor. The course . 
requires home study. It is laid out in the form of general leaflets 
prepared at headquaittfrs, but each apprentice works through it 
individually as fast as he may. Because the instruction is so highly 
specialized, it is not possible to define, on the scale of the text-book 
or usual school work, the range of the "problems^' treated. The 
backbone of the course naturally is mechanical drawing. The 
apprentices learn to make sketches and read drawings, and some of 
them later specialize in this branch. There are no examinations 
except upon entrance. The work is individual for each apprentipe. 
There are no classes, though they do work in groups. The instructor 
marks each apprentice monthly on general efficiency and regulates 
his progress accordingly. The courses are three and four years, with 
an allowance up to a possible two years for special work. Candidates ' 
for apprenticeship must have had a common -school education and 
must meet certain physical standards. For the first six months 
they are on probation. On the completion of apfU'enticeship the 
company issues a certificate which serves as a preferred credential 
in seeking employment on the New York Central Lines. There are 
no special apprentices, except that after the first two years the 
brightest men are selected for what are termed "general apprentices.'^ , 
To them are given special courses, with a view to fitting them for 
foremen and shop' superintendents. These are the main lines of the 
plan, which is deemed so important that the regulations, schedule of 
work, and illustrations of problems are given below in very full . v 
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No apprenticeship system can be successful which does not secure 
•the full confidence and support of the division officers and of the 
body of the shopmen. In this respect the New York Central system 
has been especially careful. The shopmen of every type are in full 
sympathy with it because the company emphasizes that the under- 
taking is ^^on the square’’ and is not a subterfuge to create an excess 
of skilled men. The division officials and general officers see already 
a large enhancement of efficiency. The pay of apprentices is on a 
fixed progressive scale. In the absence of bonuses the apprentice 
is stimulated by letters of recognition * for excellence, bearing the 
signature of the superintendent of apprentices. 


Regulations of the Department of Apprenticeship, New York Central Lines. 

A. -Boye under 17 or over 21 years of age are not to be accepted for employment as 

apprentices. 

B. Whenever ptfsible, preference shall be given to sons of employees. 

C. Applicant must jAm a medical eiwmination, before the local medical officer, 
' proving him to' be sound physically and mentally. Eyesight not less than 20/30 

in each eye, free from color blindness, and hearing not less than 20/20, or a 
. similar examination in accordance With regulations that may bo adopted. 

D. Applicant must have a good comnion-echool education, sufficient to enable him to 

read and write the English language, to make out his application on a blank 
provided for the purpose, and to enable him to make the ordinary computations 
in ^ple arithmetic, including addition, subtraction, multiplication, and 
diviffion of numbers of four Bgures, and must have a reasonable knowledge of 
common and decimal fractions. 

E The cWef officer at each shop will make the selection of apprentices from the appli- 
cations, in conjunction with a representative of the department of apprenticeship, 
who shall sign theapplicationfpaper. 

F. Each year of the apprenticeship shall consist of 300 working days worked; no 

allowance wiU be made for overtime, and the subject of allowance for time lost 
by the apprentices will be considered in each case, and if worthy the applicant 
will be given the Jiext advance in rate by calendar time. In computing time 
for next advance in rat^ a day shall be allowed for each day or part of a day 
worked, provided it is not less than the hours run at the shop. (It should be 
understood that this refers only to computing time for date of next advance in 
apprentice rate and has no reference to or bearing on the prevailing system of 
computii^ time of employees on the hourly basis for wages paid.) 

G. Credit ih rate and*time, not to exceed two years, may be given for previous work 

of the same class as that for which the apprenticeship course is served. Such 
credit ia to be given only after written approval of the superintendent of appren- 
tices. 

H. Applicants not showing an adaptability for the work should be dismissed as appren- 
^ tices during the first six months, and may be tnmsferred to other employment. 

; Foremen ^ locals instructors should pay particular attention and report 
instances of this kind. . 

I. Apprentices to be subject to the same regulations in regard to discipline as any 

' other employee of tire company. 

JT. At the expiration of apprenticeahij), those who have satisfactorily completed their 
tnnn shall receive certificates mgned by the proper officials of the New York 
Oentoil XiM. 



E. Apprenticee who have completed their courses is indicated by the award of the 
above-mentioned certificate^ may continue in the employment of the company 
at such rates as their sendees are worth. They will he encouraged to continue 
their services at a shop other than the one in which they have 'served their 
apprenticeship. After gaining experience in another shop, they may be trans- 
ferred to their home shop if desired. In employing mechanics, at all shops, 
preference will be given those holding New York Central Lines apprenticesMp 
certificates. 

Mr. R. V. Wright, in the American Engineer and Railroad JoumaJ, 
for October, 1907, has made a very careful report on this appren- 
ticeship course of the New York Central Lines. Speaking of the 
courses in general he says : 

The Apprentice Courses or Schedules. 

As may be seen, these schedules are sufiSciently flexible to meet the needs of the 
various grades and types of boys who may be enrolled. The shop instructor is respon- 
sible for seeing that they are lived up to, ” and he must give reasons for any deviaUons 
from them. He usually has a schedule for the changes in his shops arranged for a 
considerable period in advance. He keeps in close touch with the various foremen * 
and carefully studies the situation in the shop,- so as not to cripple any one branch or 
department by making too many changes at one time,^or by reducing the quota of 
. boys in a department without taking the proper steps to keep up the work. -Wlien 
changes are necessary he submits his recommendations to the nhop superintendent, 
who approves them and issues the necessary orders to make them effective. 

Machinist, boilermaker, tin and copper smith, and painter apprenticee are to be 
assigned to the roundhouse for short periods during their apprenticeship. Those who 
show a liking for drawing are assigned to the drawing room, to assist the shop draftsman, 
for periods of from sixty to ninety days. At the Brightwood shops of the Big Four the 
general foreman, Mr. i^uer, is making a practice of taking some of the apprentices into 
his ofiice, for a short time, to enable them to become htmiliar with Ibe methods of 
keeping records and ofiSce work in general. 

The appended outline is the road’s official schedule: 

Apprenticeship Course, New York Central Lines. 

The following is the regular course of apprenticeship for the several purposes, which 
^ should be adhered to as closely as possible, and regular reports covering the subject 
made in accordance with notation on each report of any variation from this schedule 
and the reason therefor. Roundhouse experience shall be given apprenticee in the 
, machinist, boilermaker, blacksmith, tin and coppersmith, and painter trades. 

BftACramSTS* SCHEDULE. 


Four-year courae. 

Helping in shop Oto 3 months. 

Bench work 6 to 12 months. 

Lig^t tool work. '. : 3 to 6 months. 

Heavy tool work.. — 3 to 12 mohths. 

In one of either air-brake department, tool room, or brass room 3 to fi months. 

Erecting shop 18 to 24 months. 


This schedule allows fifteen months above the minimum in the various depart- 
ments, which can be divided between those on which the apprentice shows most 
adaptability. 
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Fow~year cdmrM. 

Heating rivete, etc 3to 6 months. 

Light sheet>iroD work t 12 to 15 months. 

Flue work 3 to 6 months. 

Rivetings chipping, calking, rnd staybolt work 12 to 18 months. 

Flanging and laying out Oto 3 months. 

General work 6 to 12 months. 

This allows twelve months above the minimum in the various departments, which 
can be divided between those on which the apprentice shows most adaptability. 

BLAcksBOTHS* SCHBDULB. 

- Fowr-year course. 

Hammer work and helping 3 to 12 months. 

Light fire 12 to 24 months. 

Genet;fil work 12 to 24 months. 

Heavy fire. ' 3 to 12 months. 

This leaves eighteen months above the minimum in the various departments^ 
which can be divided between those on which apprentice shows most adaptability. 

HOLDERS* SCHEDULE. 

Four-yectr couth. 

Helping 3to 6 months. 

Core work : 6 to 12 months. 

Light work 6 to 12 months. 

General 'molding 18 to 24 months. 

Dry sand , 1 to 12 months. 

This leaves fifteen months al)ove the minimum in tho various departments, which 
can be divided between those on which apprentice shows most adaptability. 

PATTBRlf-BSaKJWS' SCHEDULE. 

Three-year couth. 

Helping in pattern shop. . .*...* 0 to 3 months. 

Foundry 3to 6 months. 

Machine work 3 to 12 months. 

Bench work, 24 to 30 months. 

This allows six months above the minimum in the various departments, which can 
be divided between those on which apprentice shows most adaptability. 

TIN AND COPPER SHOP SCHEDULE. 

Three-year couth. ^ 

Helping around shop 0 to 3 months. 

Pipe work. 6 to 12 months. 

Sheet-iron work, including jackets 6 to 12 months. 

Tinware 6 to 12 months. 

Ooppeismithing 6 to 12 months. 

This allows twelve nionths above the minimum in the varicpis departments, which 
can be divided between those on which apprentice shows moot adaptability. 
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PAHITBR APPRBimCBS’ 8CHXDUUL ^ 

Thfee-year cowrie. 

Helping. ^ months. 

Burning off and Bandpapering and truck work e months. 

Roi^h stuff and coating...... 6 months! 

Staining, graining, and varnishing ' .g months. 

Striping, lettering, and designing ; 12 months: 

PLA2nHO>MlXX SCHEDULE. 

Three-yeot couree. 

Helping... 4 months. 

Running simple machines, including sharpening and setting tools.. 12 to 20 months. 
Running more complex machines, including sharpening and setting 

12 to 20 months. 

Laying out work and templates and working from blueprints 16 to 28 months. 

CAR-BUILDSR8* SCHEDULE. 

Four-year couree. 

Helping around shop... oto 3 months 

6 to 12 months. 

^Platform 6 to 12 months. 

General body work 18 to 24 months. 


Quoting again from Mr: Wright^a article, though with some con- 
densations for the sake of brevity: 

'drawing Courses. 

The method of teaching mechanical drawing differs radically from the methods 
ordinarily used, whether in special drawing schools and classes or in technical schools. 
No preliminary georoetricaLexercises are introduced, but models or actual parts are 
used from the very first and every step taken is along priu'tical and oommon sense lines. 

GENERAL INSTRUCTIONS. 


When the apprentice reports to the drawing school for the first time he is given a 
drawing board, which is numbered and must be placed *in a corres^nding space in 
^e case when not in use. tie is told to place his name on his- T-square and other 
supplies, is briefly instructed as to th.e use of the drawing board, T-square, and scale, 
and is told how to sharpen his pencil and impressed with the necessity of keeping it 
These instructions are made as simple imd brief as possible, after which he 
is given a blueprmt sheet, about 5J by 9 inches in size, showing how his paper is to 
be placed on the drawing board and laid out, how the views of the pbject are to be 
arrang^ on the sheet, and the arrangement of the title in the lower rightrhand comer. 

He is then handed an instmetion sheet and model for the first exercise and is told 
to go ahead. Usually the fet drawing is completed two hours after the boy first 
reports. The instruction sheets are blueprints, 8J by 9 inches in size, contain 
directions as to jiwt what is to bo done, thUs relieving the instmetor to a considerablb 
extent and enabling him to give his attention to each boy as he may require assist- 
ance. The instructor must 0. K. each drawing before it is removed from the boaid, 
and as soon as one is completed he gives the apprentice the instruction sheet and 
model for the following oho. The first exercises are very simple, but they gradually 
gibw more and more difficult, gedmetrical principles being introduoqd as they are 
found necessary. Accuracy is ipsisted on from the start Lettering is tau^t inci- 

r dentally in connection with the title on the sheet. ■ . 
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j^tne oj! the dtkwling e»ir(!te ' ' 

, £zerci8e2. A lap-joint detail. ^ 

5» An anchor plate. 

J^XjQrcise?. Mpe center body. 

Kimiso 8. Planer block. 

Exerciae 18. Tool jig. 

» Exercl^ 14. Hoee gasket. 

Exercise 15. Vibrating cup. . 

Exercise 21. Brake nut. 

ExeEtlse27: Hinge plate. 

Exercise 35. Bolt with screw threads and hexagonal head. 

Parallel with the drafting work is a course of study by a eeriee of carefully graded 
problems which are to be worked out at home. They are prepared on loose sheets 
by a duplicating process and distributed from the office of the superintendent of 
iqpprenticeB. 

When the solutions for one problem sheet are turned in the apprentice is furnished 
tilth the next sheet. The instructor keeps a record of the sheets which have* been 
assigned and handed in, and follows the progress of each student closely. The solu- 
tions kre retained by the instructor until the greater part of the class has covered 
the ground and are then returned to the students and become their property. 

THE OOTJESES Uf GENERAL. 

The problems are not of the abstract numerical kind, but are such as are met with 
in the shops and drafting room, being clothed in the language of the shop. They 
are hot classified as to subjects, as in text books; they are, of course, carefully selected 
and arranged, but this appears only after careful, examination. The first ones are 
simple problems in addition, subtraction, multiplication, and division, these four 
subjects being mixed indiscriminately. They gradually become more difficult, 
taking up the different branches of mathematics, one at a time, but in such a way that 
the student hardly realises that he is starting a new subject. In pli^e of first stating 
the underlying law in abstract, and then giving an illustration, tib|Mroblem is first 
stated and solved, and afterwards, if necessary, a law or rule is grv^ The student 
is required to work out a sufficient number of problems, of a similar nature, to make 
the idea take root from the fact of applying and using it. A running review is kept 
up constantly, as in the drawing course, by introducing problems which bring in 
points which wme previously covered. The interest of the student is stimulated 
by varying theCtandai^ of difficulty and mixing the easy with the hard problems; 
they are apt to come !n practice. 

the h^ the students, go to the blackboard during the Bchool 

an^ thM different problems. Thk( gives him an opportunity of 

finding wheth^ they understand thoroughly the work which they have done on the 
problems and of porting out errors and rubbing in any principles that are ne^ed. 

Two sets ol proolem courses aiW now in use, one for the locomotive depatteent and 
the other for car dc^j^uiment; the'pmblems in both these courses are quite ^imi- 
except that those Which are dietinetively locomotive probleshshavb.been omitted 
iU); the eourse for the car dejpairtment. The problems^as to'as |> 08 eiible . 
«re iitpm 

In the tsm 

J:,:, ’ thO’ishop drifting toom^ 

U]|» In conversation with 

V. ' student fumM^d With a copy of -*'^iacMne* 

py ^lyifit and ire^tient references are made to tU in cohnection 
' lakes j(t ttec^m^ 




AFFBBSfTtOBBHlP. , 

TBPS tOOOMOTITB OOUB8B W DETAIL. 

The prisciplea which have been followed in Mtnnging theae couieea can beet be 
illuatnted by praeentinK e number of typical problenu which have been e el w t ed 
foun the course for the locomotive department. 

*• “ a# iba. «* iba. mo lie, isnu.. 4U 

iu.e ftnd 42S lot. 

Althou^ the firrt problenu are very aimple they are stated in temu of the 
and not in abstract, thus at once gahiing the interest of the apprentioe by sivins 

him a practical application of the principles involved. ' ' 

Problem. H the e^ Job wee divided equellj emoai M mab, how meny eefa hour* wooM eeeh 

work, md how much oviftiint wotJd one man of tbt nnmbtr hmv to nnt tn 
tbeJobT Divide the time (877 houri) b7'25, end the mnulndtr will be the overtime leatilied 
foroDemen. -v — 

25)377(18 

. 25 

125 

2 ' ■ . * 

15 honn for etch men. 

2 houri overtime for one man. An$wer, 

When the problem courses ww first arranged, specU instruction dieets were 
inaer^ illustrating the application of new principles as they were introduced. Iif 
revising the course it has been found ad^ble to discontinue this and as new prin- 
^ ciples come up, to present solutions of problems, in which they are involved, on the 
problem sheeta theoiaelvee, am above. ' ^ ■ 

2. ifaoasting can be miohinad at a oort of 57o., what wIU the ooet of maohlne wcrk at themma 
. ' rate on 2,726 dupUoato pleoat? 

Ifultlplj 57X2725.' * . ^ ■ 

Change from cents to dotlan and ceniii 

In the above case the notation explains the steps which ste to be taken to obtain 
the solution, but leaves the actual work of obtaining it to the etudent himself. 

»• Atsn-wbertIooomoUT»hiS»w«l*htof47.IB«lbi.on«sohBtlrofdrivwisiid»m0nn.«i««h 

pair of truck wbeela. Find the wel^t of the engine. 

In reviang the problem coursee it baa been found adviaable to uae diagrams or 
sketchee in connection with some <5f the problems to make them clearer and more 
intere^ing to the ^udenta. This will probably be done to a much greater extent as 
the coursea are revised from time to time. 

25. What Is the footing of ^ pey roU per month, which shows 4,537 men eeoh avendog 202 hours 
at a 22o. rate? 

^ 45. Find tbs welsbt of s round wroughMron bsr a ilU In. In dlimetw md s It. « it. y,., ir , rtyy, 

1 fL long weighs 14 lbs.T 

53. An order for cats Is divided amona tour shops aooordlng to their oepacity. At the end of time 

tenths the Ont shbp ^s completed 1/lOof the entire order, the ssoond shop 2/7, the third 
shop 1/5 and the fourth shop 3/10. V^iat pert of ths entlie order Is oompletedT 
* Add 1/10, 2/7, 1/5, and 3/10. ^ 

70 Is a oommon denominator, as It can be divided by 10, 7 , and 6 . 

1/10*7/70,2/7-20/70, 1/5-14/70, 3/10-21/70. 

A brief note preceded the firrt problems in fractions, telling what th^y were and 

piesent% the solution of suexsmple in the •ddition of fractfons. SlinllM' notee and 

miutrations occur at intervals iiohcetiiliMt the subtiactton; muM^Hi^tim.; 
d hactiour. The note in connection with the above UlustiatM the method 

of redudng fractions to a comnm denooiiiiator. 

^*,'1 ' **' ■ ' ■ ■ ■ ■ ' ‘ ■ 1 ^.. 
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— ^ dmvtBfJtlQkm ^ Titwt^plMidint Al)OT«jUk^attitt...Tliaj|pp^ iZilt}n.higb . 

I tud thb lower view i 0/16 In. hlgh» and then lo to be ) In. between the Tlewa. If the ipeoe 

\ tnilde the mni|ln of the dnwlnf to 8 In. end the work to to be pleoed oentnOly on the iheet, 

' bow torUotrawUl the upper tine of the upper Ttew be pleoedT ^w looetton by e sketch. 

Note thbt the student is here required to present a sketch in connection with the 
ooluticii of the problem. 

6t the total weight of a 10-whed passenger ooaob without passeogers, but with equipment for 
eleetrle lighting, Is. 107.060 lbs. 1/SS of this weight to due to the addition of the eleotrto-Ught 
equipment; what was the weight on each pair of wheeto befom eleotrio lights wen sddedf 
Of A. private ear weighs 66 tons. A sleeping oar weighs Kyil of the weight of a private oar. A 
eOrioot pessengBr ooaeh weighs 0/10 of the weight of a' sleeping car. A pay oar weighs 8/0 of , 
' thewelghtofaOiVfootpmBengerooeoh.andamilkoarwelghsloflhewelghtofapayoar. Find 
the welgl^t in lbs. of the sleeper, paseenger ooadi, pay car, and milk car. 

76b How many atn. pleoeo can be cut from a pleoe of stook OO In. long, and how many fiaohes will be 
left if 1 In. Is wasted per 

00. A tender loaded weighs IIAOOO ibs^^' Its capacity to 10 tons of coal and AOOO gallons of water* 
What would be its weight with 6 ions of coal and the tank S/6 flUedT 
lai. If a locomotive boms 1,200 lbs. of coal per hour when going at a rate of 18 miles per hom, how 
uumy tons of coal, will be burned in going 00 ndles at<the above speed? 

120. What is meant by a Prairie type locosnotlveT (Type I, New YorkCentral.) Sketch diagram 
ofwheeto. 

Iii each schoolroom a blueprint is posted showing the classification of locomotives 
..according to the arrangement of the wheels. 

/ 146. with shops mnnlng from 6A0 a. m. to A16 p. m., with | of an hour tor Inooh, what aroold be 

the day's wage a boy at 12|o. per hour? 

140. What to the weight of a 7*ln. channel 10 ft. long when the weight per foot to 1.76 Ibe.? 

Problem. A lot of ic rewa weigh WA Ibe. What will 1/lO.of the lot weigh? 6.03 11^ Answer. 

I To divide by 10^ move the point one pisoe to the left. 

168. If a bolt*heiding machine has tlm following dally output tor one week, what to tho total amount 
to be paid the operator tor hto week's work at tLo rate of 13o. for 100 such bolts? 2,830, 2,060, 
1,060, 3,430, 2,8ia and 2,060? 

106. A N. Y. C. tsnder frame to oonstmeted with four 18-ln. steel oiumneto, each 26 ft. 0 in. long, 
weighing 40 Ibe. per foot. Find the weight of steel ohanoeto needed for 18 frames. 

188. A locomotive Is to be extended 3 feet in order to gain heating surfeoe and thus liuuease the steam* 
tng capacity. If there are 876 3*ln. tubm, No. 11 gauge, hoW many sq. ft. of heating surfeoe 
will be ffrined in the tubes? Forthesq.ft.ofbeetingsurfeoeperfeot of tube length, see draw* 
ing plate 8-44. 

(Note: Heating surfeoe to based on the outside surfm of tubes.) , 

An example of how the problem arid drawing courses are tied together.” Several 
illustrations of this wiU be found among the following problems: 

202. If a planer makes a cutting stroke of 12 ft in 20 seconds, what to the outttng speed of the tool 
In feet per minuter • 

201 A tank requires s plate which measures 8 ft. 10 in. long and 4 ft 6( In. wide. How would these 
dlmenstoni look when pleoe4 on the diawing? 

* (Bee rule 14 of drstrlng instruction sheet posted in oless room.) 

306. 8feow by sketch the diflerenoe between a box car end a gondola oer. Draw only an ontllne and 
do not show details. 

21A The ttme between two mile posts Is 716 seconds;*, wbat to the speed in mOes per hour? 

230. What steam p rem or e do looomotlves now use? Tell where you get your Informtlon. 

220; A midrometeroeUperSbowsapieoeto have adlsmeterof .678ofsn Inch. What would be the 
diameter o iPie s i od In the ne ar est sfxteenth of an lnob? 

281 A bliokamlth shop has a floor areaof 87,026 sq. ft. If the width to 103 ft, And the leugUi. 

847. Find the welglit of 36 sheets of i-ln. brass, eadh sheet measurlnf 16| in. X 34 in. 

, '<0eepn»bliml2l^ 

y , . . , 281 Bhowl^aiitateh.wbitto 

|MA' On-a oops4iidatlen icoomotive (1^ d/New York Ctontial Linoe) (see drawing B70-78) how 
f/ ■ .'tin rim'drivibc wlietto UMiatly.noaiedf Place thanamee mi a sketch like that shown on the 

Mnsprint of loonitotlve olaoBlfloatlcn* Al 0 U show Whfeh wheel tlm mate rod cmineots with. 

, Tliri above reference refen to the drawing course. 

"7 • an. tlndtliantimberofsq.ftlttafencfoanvas6ftdln.wldeoiHl86ft8ln.lonf. 

' ni Vlttdtfeidlinaar.lldisihpttridsV<U^i^K|!^ Addtho 
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Sift. Wbrt lm w M i tlif ■wigUiiMwiMif «am t if AiJMi 
drawinc plate 877. 

Sftl. From %ab^of Rumlan lron8ftoqiiai«|lMmmany pleoiMSft.iqtiiiaMiLbeoiiir- Slmtehtlia 
■boat and dwar oatttng Udm. 

In 6nding the areas of circlee in the following problenu nee table on page 137, 
*‘MachinerShop Arithmetic.** v^' 

S67. ThfM oil eant aro tha aanM ballot; two are 10 In. In diameter and the thlid Ift In. In dluMtar* 
wmtbelft-ln. can bold mora or taao than the two othanoomblnedr (Oompon the aiaat and 

■bow IlfUfea.) /' * ' ■» 

^ Iba. pt aq. In. Ii It steel or wrooghyronr Fata 4a 

Precedingproblem40Visanotetothee£fectthattheanasinthefollowingpn>b- 

lema are to be worked out: 

404. Find tba total preaBure tendlnt to blow the head ont an air drain 10| In. Intlda diameter with 
00 Ibft. par sq. Inch air piemare abown by taufe. 

421. Wbat would be tba pramnra on tba entln piston of a 104n. brake oyllnder or a paoMOfar coaOh 

In an emartenoy stop wltb a qolok aotbm Talve, If tba oylindsr pnamie Is oonsldared as 60 
Ibs.persq.lnobr . 

Preceding the introduction of percentage ie a ahort explanation of what it is, together 
with a few typical examples showing how such problems are solved. 

422. If a paasenter ooacb with passanters welths HMO lbs. and the pamanieia waltb 4,000 lbs., wbat 
per oent Is the weight of Uia pasMnten of tba total wetgbtr 

432. A dram head 21 In. In diameter Is out from a sheet of | In. plata 22 In. square. Wbat Is tba 
weight of steel out oflr (| In. plate weighs 1ft J lbs. per sq. toot.) 

433. In the last problem, wbat per cent of the entire metal was wasted? 

400. An axle originally weighs 1,008 lbs. and kMM Oft percent whan tamed. Wbat Is the final welihtr 

(Nearest poqnd.) 

4CT. Four groups of men are being paid at the tollowtng hourly rates: 8So.,2So., 270., and 80o* Iftba 
pay of each group Is Inoreased 2c. an hour, what Is the per oent of inonaae? 

461. A Pittsburgh and Lake Erie Class C IpootnoUve with an Alfree-nubball tilve baa a piston 
dlsplaoement of 7,S72oublo Inobet. Find the cylinder cleaianco .volume in oublo If it Is 

2.4 per cent of the piston dlsplaoemeot. 

471. If enolooed Pintseh limps oonsome I of soqblo toot per hour tor esob btmer snd open buiBots 

consume 1 oubto foot per hour, bow msny oublo M of gss will bo used daring 7 boon on a 

sleepinc oar with 9 enoloaed lamps of 4 burnen each, ft enoloaed lamps of 2 bunien each, ^ 4 

single open boraen? 

474. A mndilnlstapprentloe planing wedgM outs I In. stook from each. Iftbesurtooeeutmemona, 

ftft Id. X 9ft In., wbat Is tbe weight of cast Iron removed from 40 wedges? 

For weight of oast Iron, steel, and wrought Iron, tee page 46, ''Ifaohlne Shop Arithmetlo.** 

487. Find tbe weight of a hollow cast Iran oolumn 14 ft. long, 10x12 In. outside, and I In. thick. Add 

7ft ibi. for weight of cap and base. , 

496. Obtato a iquare bar of wrought Iron fnmi tbe Instrootor; take its dlmenslona and flgiiro out t^w 
weight at home. Weigh piece at next clast and band In botb reaulta with a 
aketob. 

ftOft. A 884t.tenk oar has a tank 90 In. Inside diameter and S4 ft. long. Wbattsttacapaoityln gallonsT 
fl22. Find the piston dlsplioement, both front and'baok sods, of tbe following kioomotive oyllnden: 

20ft x 26 In. with ftfln. plsfon rod. . 

24 X 28 In. with 4ft-ln. piston rod. 

644. Onaft6>ln. planer at West Albany the ratio of tbe cutting speed to the return Speed of tbs table 
maybeasltolOA WltbaoulttiigfpeedorftOft.permlntite, wbattstberotamspeodr (A 

ratio of outtlng speed to rstam speed of 1 to 24 w<told mssn tbst rotuin speed wss 2.6 ttmS 9 
the outtlag speed.) . 

84ft. Tbe netting In thft front end of a.tooambtife Is msde of wire msrked No. 11 B. W. G. Wbst Is ^ 
mmtbyB.W.Q.,sndwbsttotbedlameteroftbe^f (Seebtfrqntotpbstodiiiidsmnoi^ 'r'M 
M7. AClsm F loeoiDoUrobsssiiettlnglntbetmioksbox24x Mto., i^^ 

• B. W. O., with a 2ft X ^ In. meib. Bdw moob spsoe In squsie tbobes Is open tor the petosift T® 

ufstaiokoBndoliuleiisadbowinnoblstslPsnnpl^tliewIreltssIfr (By2ft4ii4iiiiiblsmsaDt 
that there ere 3ft wires to eseh lnob:) Ans.: 0^ 282 sq. In., wtrif2Msq. In. * • v:^ 

662. Id settbig vsivei wlthbot e rslTOoettinf waotifrie bn a M tooot ^ wi It Is psestosiF to find 

centsriby*<pln4hlng"sadto8ly«thedrivliMiwhMtoiit]aasloitoMmplelstttrii. Tbelooo- -/rM 

I . iiiMlra:hasatotaliHieelb4ssi>l2ftltllto.Bnd68im 



/ oi^UOATIok VQR mnOIBHdt m EAlUtOAD to 


W 




In connection with the coufoe, m outlined above, Beveral.extm dieets have been 
J provided containing problems which are. to bo used where the student does not seem 
f to have gained a sufficient knowledge of the subject from the problems in the regular 
course. These are assigned at the discretion of ^e instractor. . 

The ihstructon find it necessary to occasionally give diort talks to the class as a 
whole, or to part of it, as new subjects are taken up. These talks are short, simple, 
and informal, and as fsr as possible objects are used as iUosinttons; for instance, each 
school is provided with a 1-foot cube with its surfaces divided into square inches and 
with a layer 1 inch thick removable. This is^used in connection with the introduc- 
tion of the subject of volumes. 

SPECIAL BLAOKBOABD EXSBCISES. 

A number of special problem sheets have been arranged on the subject of areas for 
- use as blackboard exercises. The first problems are simple, but the latter ones are 
I quite complicated and require a thorough knowledge of the subject on the part of the 
r student for their soluticm. 

EXPEBIMENTAL WORK. 

In addition to the main problem courses, such as outlined, two supplementary sets 
of problem sheets have been provided, dealing with ex( srimental work which is 
carried on during the school sessions. One of these covers the subject of levers, the 
other valve setting. 

Leven . — These experiments are worked out by two boys at a time. The first sheet 
in the series is as follows: ^ 

Obtain a light stick, rest one end on a block u a iolcnun, and hold cp the opposite end of the stick 
byasprlng bslanoe. * 

0a. Bang a weight of 6 lbs.<0 In. from the fblonnn. Read the spring bslanoe. Notice that the stick 
tends to tm down on aooooht of the weight and that the balance tends to turn It up about 
the tnlonini. The weight X Its distance from the Ikilorum (0 x 6) Is called the ^^moment*' 
of the weight about the fulonun. The balance poll x Its distance from the ftilonim Is called 
the ‘^moment*’ of the balanoe pnU, and this moment Is equal to the momont of the weight, 
r * otherwise the stick wlU turn either up or down. A moment Ik^always found by multiplying 

a fotoe by nn arm or distance, and tho arm or dlstanoe Is always at ri^t angles to the force. 

In this case multiply the reading of the balanoe by Its arm 30 and see If ibis moment Is equal 
to the amount of the weight (6X0). 

The answer should faiolude the following: 

Reading of balanoe •• r 
Moment of balanoe •» r X 80 •*>? 

Moment of weight - 6 X 6 -> f 

Note^The reading of the balanoe Is the dUferenoe between what It reads before the wel^t Is put on 

^ and after. This Is b e cause bslanoes do not alwsys read sero at start and also because the stick 

* * will show sbime weight. For exampfo, if the balance reads If lbs. holding stick alone and shows . 

2| lbs. when the weight Is mlded, tho scale reading due to the weight would then be the difference 
between these weights or the Inorease In the reading, lbs. 

After a number of problems of this type have been worked out and checked expert 
mentally, practical applications are considered, such as a foxge crane, crowbar, belt 
shifter, reverse lever rigging, throttle lever, foundation brake gear, and track sc^des. 
A few problems in connectiion with the crowbar and throttle lever are as follows: 

10. M a eotC^ of ^ Ibt* 1* to Uf ^ St B, and If D Is 3 In., how mooh poll wUl be required 

it Ar /.Maha aiksteh with dlmsnslOBi. . 

lA Utbimisl^ IsAbii, what will bo the puU at AT Maks sketch. 

if. and D ItA In., what Is the pull loqolied at A to lift the bacT 

ninioiL 

Whloh wIU move farther when ttie weight Is, lifted In problem 0, point A or point Bt 

2L WICh.Peqiiil|a0lii.aitdBeqitatto2Klbs., wbatisthepollreqnlfedat AT Bketob. 
both# puU.ta ttfoabove pcobtim ff the 

loooamtirf Is fft)M i^.athfo^ foyer, hha Unit W 46 in. andB is «Ho. 
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^ Mr, W^ B. Russell, referring to his work, says; 

It ww predicted before we started this plan that the apprentice system would not 
last three months, and it probably would have failed, at least on the educational side, 
if the ordinary methods of instructicm had been followed. The apprentice, as we find 
him, is not a man who can appreciate college methods or any adaptation of college 
methods to his case. High school training wiirnot fit him. It has be^n necessary^to 
start fresh from the beginning and develop a system of training to fit the speoal need 
we have here in Americac ^ 

The two features of the work are the drawing courses and what are called the problem 
courses. Drawing courses for apprentices are nothing new, but our method of teaching 
drawing is different from anything I know of in this country.' The geometrical work, 
which ordinarily takes a year or two in most evening schools, is oihitted entirely. 
The boy starts immediately on practical work, being called upon to deal with actual 
conditions; The geometrical knowledge may be necessary, but is introduced as it is 
imted. We do not tead^im the principle and then let him apply it, but teach the 
application and the princi^e at the same time, theldea being to keep in View at all 
times the practical result to be gained. In our public School systems we have over- 
looked many important points. This work must go much slower than ordinary school 
courses. ^ » 

The apprentice does not appreciate a lecture; it is wasted. The work must b'e indi- 
vidual; no system of teaching which requires the same standard from each apprentice 
will fill the bill. The standard must be an individual one; the quantity of ground to 
be covered is not an element in this. All of our public schools and high schools are 
intended to train for college, the high schools especially teach with that end in view, 
and our public school training is drifting into that line. In the case of the work we 
are doing we have no college requirements to meet. What we are trying to make in 
this instance are men, and the method does'oot consist in the quantity of work 
they cover, but how they cover it. * • ♦ * . 

^ We have had to leave out everything in the text-books and have found it imponible 
to ifse them. * There is nothing in this country at the present time to fit the needs of 
the apprentice, and it has been necessary to start from the beginning.. The practical 
problem is first stated and solved, then followed by a sufi3cient number of. similar 
problems to cause the principle to take root. In everyday life we do not have a 
classification of arithmetic, geometry, etc!, but the problems are a combination of 
these subjects, It would be impossible, however, to take problems directly from the 
shop as they come up and give them to the apprentices, but it is possible to select 
problems that will slowly increase in difficulty and thus use actual shop problems in 
instructing apprentices. In doing this there is no subdivision ihto arithmetic and 
algebra. If the problem requires algebra for its solution the necessary amount will 
be introduced, but without the apprentice knowing it. At one of the points the boys 
found that they were working problems similar to those in the fourth year of the high 
school course and the result of the discovery was (hat they became frightened and did 
not do the work so well. * * * 

[Our plan of apprenticeship] will work equally well with either piecework or day 
work. We have it on both plans. Specialization and hot piecewm'k is to blame for - 
the present lack of apprentices. Tlris plan will idso work in a small, shop, and we 
expect to put it in shops where there are only five apprentices. It nmy be in this 
case that the shop instructor ifhd the educational instructor will be one and the same( 
man, and will give only a small portion of his time to the apprentice work! 

The unique feature of these problems is that they aro presented in 
the local j^rncB of thertohd. . The car is a pay ^r; the pl^ 

. . ; F, YorkOiiitnil. Thi 






abtramoN k»e smoiBirdt nr bailboad sebvicb. 

is Adjusting tike instruotion to the nc^ of the least trained. Such 
detail terminology is definitely an annoyance, one that must obstruct 
the more highly trained mind that is able to think in general terms. 
The New York Central system, as we have seen^ set out to have no 
special apprentices.” It makes allowances, on the regular appren- 
tice scale, for outside work, but from that point on the course leads 
over the same groxmd. This rule, however^ it has begun to break in 
^e case of the general apprentice.” Supervision is in itself a spe- 
cialty, and there is a possibility of clogging the equipment for that 
specialty with too great detail, or of acquiring it in too slow stages. 
The declared purpose, however, is to adjust the work to the needs of 
the majority, and let the exceptional man sift out of the mass. The 
spirit of democracy winch the plan Inculcates is most laudable, bUt a 
competitive system of selection into broad classes of capacity, which 
should be open to' all upoh equal terms, would facilitate the process 
of fitting men to their places, without compromising the equality of 
opportmuty. 




VI. SPECIAL APPRENTICES. 

Apprenticeship of any kind is an effort to turn to account the edu- 
cational value of routine work by putting it in some progressive 
sequence. The theory of allowing any man the advantages of appren- 
ticeship is that there is a capacity ia the man for a higher grade of 
work than that for which he is immediately fit, and that, with a little 
care in the order in which he is given his experience, be can acquire 
the skill to do the work which his real capacity renders finaUy suit- ' 
able, and which is therefore the point of maximum efficiency. 

The helper or the handy man who is denied apprenticeship is not 
able to acquire by successive stages the higher orders of skill, so that 
much of his capacity, if he has any, lies dormant and unused. 

Ordinary apprenticeship erects among the workers a group who are 
treated on a slightly ■'different basis from the rest of the workers. 
This discrimination is not for the purpose of personal favoritism or 
privilege, but is merely an adjustment to special conditions, in order 
to effect the largest equity and produce the greatest efficiency. 

Special apprenticeship carries yet further the idea of grouping the 
workers according to some condition that shall in the long run make 
f^. their U wd so subserve b^t the interests of the 

gweral t^y of / 

It diffem fmm ordinary apprenticeship because it distinctly takes 
cognisance qf .t^ different native capacities *among workers others 
vnse equidly co^tioned, and of fitness acquired elsewhere either by 
^ instrui^ion. • 

I ; indixm to: diflferehoes' of ^pirasinii’ ' br ttl^ate^^ ca^ii^^ ^ 
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instead of being a device of favoritism, they are really only an ulti- 
mately (Mjaitable basis of apportioning opportumty . 

Special apprenticeship is a device to classify the boys according to 
their ability to cover the same course in different time, and also 
according to the grade of service tow^d which their course is directed. 

The New York Central’s apprenticeship system accomplishes the 
first object even better by a method of individual instruction, but it 
specifically disavows the Second object as undemocratic and sub- 
versive of the morale of the shop. As we have seen, it holds all its 
apprentices to the same course, and allows them to sift forward to 
their place of fitness and inclination by the selective processes of pro- 
motion. 


The Pennsylvania Railroad, on the other hand, has for years 
trained its officials by this special apprenticeship course. To the 
extent that it may have set. up impassable distinctions between the 
elect and nonelect, or made its selection on principles other than 
ability, it has of course been pernicious. But it has produced a body 
of officials which as a whole are not surpassed. 

W. O. BBRi^APPBElfTICBSHlP PLAN. 


The principle of providing separate courses for different grades of 
efficiency had a stanch advocate in the late Walter G. Berg, chief 
engineer of the Lehigh Valley Railroad. ^ We quote from his paper 
before the New York Railroad CJlub: y 

I wish to emphaase in the strongest possible manner tbat.it is my firm conviction 
that the secret ol the proper solution of the railway educational problem, as a whole, 
lies in making sharp di^inctions and maintaining strictly the divisions between the 
Wucational plans for the various griules of railroad men. Most schemes, claimed to 
be general solutions, tend too much toward extremes — either shop and an apprentice- 
ship only, or else the most advanced collegiate courses. Concessions are made by the 
advocates of shop training in the direction of night schools or shop instruction classes; 
while, on the other hand, the advocates of collegiate training seek to give their theo- 
retical and scientific course a p^tical twist by introducing manual work, depart- 
ments and putting forward extravagant claims as to the practical advantages of turn- 
ing out skilled workmen and scientists at one operation . t 

I take the firm stand that heterogeneous elements can not be shaped in the same edu- 
cational mold, and that combination systems can never meet successfully the educa- 
tional requirements of all the various classes ef railroad employees; In other words, 
any contemplated educational system should define specifically irhich grade of rail- 
road men it is primarily intended for and be strictly arranged accordingly. Then the , . 
party who has a shop mechanic in mind could not taunt the advocate of a special 
coil^ate course with the qui^, Wl^t good is calculus, theory of government, p^tical 
economy. and railway law to a shop mechanic? while, vice versa, the other party ^ 
having an education in mind preparatory for entrance into the general or profesrion^ 
offices of a railroad, could not retort by asking. Why waste years of a boy’s life at a 
' lathe? The mach-vaunted and misunderstood manual-work departmmits ^^oUegiate. 
iiWI^tttfions would ^en be relegated to their proper sphere, namely, to. wrve as a pia^ 

/• r ^ 


M. 


'68 ; ' Bi>uoAXiON toB ifvioiBiror in ttATf.^to^p bsbvicb. 

. * . . 

:t _ . . V _ 

We have in imilraeding, the eune ae in eveiy bumneas or induattial enterptiae, three 
[ ciaaaee of men. The higgler educated clan lehda and inetnicta the middle clan; the 

^ latter eupervien the work and carries out the infinite number of Her«ii. connected 

with it, while the lower clan fiimishea the heavy manual work. The first clan repre- 
sente the expnienced thinkers, organizers, and leaders; the second, the supervisors 
and skilled assistante or workmen; the third, the common labor. 

By clearly defining the difference between the higher and hriddle classes of railroad 
employees and keeping the education of the two as separate and individual as possible, 
we have taken the first and most important step forward in the solution of the problem. 


SPECIAL APraSimCBSEIP OK THE PBNHSTLVAinA RAILROAD. 


. The Pennsylvania Railroad, at a very early date, took up the 
^ f problem of preparing men for official positions. A class of “special 
apprentices” was formed. The initial distinction lay in the name, 
the preliminary training required, the age of admission, the rate of 
pay, the supervision, and the flexibility of the lines df movement. 
The special apprentices are trained for service in the system as a whole, 
so they are put under a general officer and located at the great Altoona 
shops, while the general apprentices are left to the care of division 
officers and are confined to division, shops where first placed. The 
special apprentice is older than, the general apprentice and does not 
often live at home, so it is necessary to provide him a living wage, 
which is higher than that of the general apprentice, who lives as a rule 
with his parents. 

The special apprentice comes to the shop with credit for previous 
work ill a techmcal school or college. The chief acquisition which his 
credentials are supposed to certify is the ability to “think straight.” 
For the first two years the special apprentice takes practically the 
sanie couiTO as the ordinary apprentice, except that he moves more 
rapiffiy. Then he is carried into special work outside the shop 
routine work looking toward a fitness to inspect and supervise. . 
The course is not rigid, but is generally followed as here outlined: 


wv . . ' IfonthB. 

Erecting'Bhop g 

/;?> Machine shop^ g 

Viae shop 2 

Airbrakes... ] 2 

Roundhouse ; ; 3 

Firing locomotives * 3 

Power plant . 3 

Carshop ; 3 

Drawi]^-ro6m and special work g 

TotM.. ...... ;; 33 . 

.Hiere is no parcel course of instruction nor any examination, 
but thwe is close personal contact. The special apprentice is called 
u|^n irregularly during his course for special inv^tigations and 
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lospectionB, so that the character of his work in this way is brought 
out. For instance, a mountain branch line near Altoona was having 
a great deal of trouble with break-in-two’s.” A special apprentice 
' was assigned to make a study of the situation, devoting a month to it 
if needed, and report upon it with recommendations. The special 
' apprentice is also drafted to assist at special tests and inspections. 
The sequence of such valuable special experience depends entirely 
upon the officer in charge. When the course is completed, the 
special apprentice is absorbed into the service, frequently as road 
foreman of engines. The very irregularity of the opportunities 
offered constitutes a certain element of discipline in personal resource- 
fulness and initiative in meeting situations as these develop and in 
developing the opportunities themselves. As Mr. Arthur Hale, 
former general superintendent of the Baltimore and Ohio Railroad, 
has said,/*I was put in the water and told to swim.” Mr. F. D.. 
Crawford, general superintendent of motive power, Pennsylvania 
Linds;’ who* was trained in the- same school, refers to his course as^** 
simply, got in there,” he says, '*and was given a chance to dig, 
and I dug.” Or again, wo have it described by Mr. Gibbs, general 
superintendent of motive power, Pennsylvania Railroad, as, ‘‘The 
fellows learn that the longest poles knock the most plums.” 

In its civil engineering departn^nt the Pennsylvania Railroad has 
a system of careful promotion of its selected men. The young engi- 
neer’s first responsible assignment is as assistant supervisor of a sma^ 
branch division, and from there he moves to the same* position on a 
main-line division. Next he is promotdd to supervisor on a branch- 
line division, and from there moves back, as before, to a main-line 
division. In this way a valuable experience is acquired through the 
several grades and under a variety of operating conditions. 


SPECIAL APPRENTICES^ ON THE BALTIMORE AND OHIO RAILROAD. 

The Baltimore and Ohio Railroad has three classes of apprentices. 
The apprentices of the first class have a four years’ course, the pay 
each year being 8, 10, 12, and 15 cents per hour, respectively. These 
boys must have had a good common-school education and they must 
be under 18 years of age. They agree to attend an approved night 
school two evenings each week, taking elementary algebra and geom- 
etry the first two years and mechanical drawing the latter two years. 
The apprentices of the second class are high-school graduates. They 
must be under 20 years of age. As an offset to the high-school work 
they are allowed to omit the first year of the general apprenticeship , 
course. The last two years of apprenticeship night-school work, 
however— in mechanical drawing and higher mathematics — are 
requirecL The. apprentice of the third class is a graduate of a college 
or technical school between the age of 20 and 24 years. His allow:? 
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aooe begins at 14 cents an hour and is increased 2 cents per hour eveiy 
six months, l»ing at an average of 17 cents. He is not required to 
attend any night classes. His course covers two years. 

The special apprentice has heretofore been confined to one depart- 
ment, and that, almost exclusively, the mechanical department. His 
opportunities for general observation have only followed in an irreg- 
ular way after a high degree of specialization has been acquired in one 
particular branch of the service. The result has been what might 
inevitably be expected — that railroads have been Weak on the side of 
l^hly trained administrative officiak. In individual careers, occa^ 
sional men have been given exceptional opportunities to pass though 
different departments and gain from such experience a coordinating 
sense of the railroad as a whole, which should serve later as the basis 
of efficient management. But these opportunities for extended 
observation have only fallen to the privileged lot of those who have 
been favored with some personal relation with the management, so 
that they cpn not be considered as part of a regular railroad organ- 
ization, and, furthermore, ^he courses have been irregularly devised. 
The sequences offered in such special apprenticeships have been 
determined in each particular case by local conditions and personal 
relations. On some railroads a special division has coine to be con- 
sidered a training division. Thus, for instance, for many years the 
Staten Island terminals of the Baltimore and Ohio Railroad served 
^ the college in which many junior officials of that road wore schooled 
in the details of the art of management. 

SPECIAI. APPRENTICESHIP ON THE EARRIMAN LINES. 

It has remained for the Harriman lines to boldly undertake a broad 
siffieme of special apprenticeship looking to the training of adminis- 
trative rather than technical talent. Referring to this work, Mr. F. G. 
Athearh, superintendent of railway clubs, who is in charge, writes: 

• Hie instituting of this work on the Hsmman lines I regard as one of the greatest 
movements of the times, both from an educational and sociological standpoint. It has 
been undei^en for purpose of training up a body of young men to the 

duties of railroad officials who have as a foundation a broad general education which 
will serve as a background of reterve and poise and which will enable them to execute 
their duties, hot only with proper regard for balance between the several phases of 
the busineas itself but also with a fuller and keener appreciation of the functions of the 
railroad aS a public-service institution. It is going to make for the extension of the 
hmison in railroad officialdom. It is going to make railroading a more exact science 
aad'add dignity to railroading as a profession. * • • 

> cotuae ia] to fit young men to assurhls positions of responsibility in the maim^ 

mnitof rai l road a&irs, and to prepare them in such a way that they may have a work- 
ing knowledge of the seyerri departments and their interrelation, and that they may 
be able to eonduet the partieuiar dutia (uiigttdl to them ta hamony viitk the ecKim'of 
ToOrooimfjU a vM*. /. 
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The italics are our own, and they are intended to emphasin the 
philosophy on which any scheme of general training is based. Such 
training is to create a reserve of ability, as we have elsewhere noted, 
that will impart a coordinating quality to the man’s work regardless 
of how detailed his. assignment may be.. 

Referring again to the course, Mr. Athearn says: 

I am fully conscious of its many imperfections and already l am preparing to improve 
it. Before, writing the course I made search among different colleges and technical 
Schools offering courses in railroading for something that might serve our pnrpoee, but 
all appeared inadequate, dealing either with the purely technical and mechaiucal 
side or with railroads in their relation to economic theories. What was needed and 
what I have tried to construct is a syllabus which would serve as a guide for students 
taking what might be' termed a ** post-graduate laboratory course in railroading." 

The outline of work and reading for students constitute in fact a 
“laboratory course," because it does not necessarily carry to the stage 
of finely trained routine efficiency in each department, but does set 
out the work in a progressive sequence and with sufficient thorough- 
ness to give the apprentice a sense of familiarity with working con- 
ditions in the different branches, and enable him at the same time to 
preserve his perspective* as he goes, by a parallel reading course. The 
apprenticeship is open only to those who have already acquired the 
power of systematic application, so that they need little more than a 
selected sequence of opportunities. They are, therefore, left largely 
to their own resources, except for a consul ting relation with the officer 
in charge of students. The simplicity of the plan foUqwed is indi- 
cated in the instructions to students, which are as follows: 

INSTRUCTIONS TO STUDENTS. 

1. The work of the several periods must be passed in the order outlined, unless spe- 
cial permission has been obtained to deviate Uierefrom. 

2. Students will provide themselves with the books referred to as rapidly as needed. 
List price and publisher of each book is shown under the head of "Bibliography." 

3. Each student must be a regular subscriber to at least one railroad publication of 
recognized .merit. 

4. Students will report in writing on the first day of each month to the officer in 
chaige of students. 

This report must be a full and comprehensive review and criticism of«work and 
reading done during the preceding month. 

Students 8houl(^not hesitate to criticise adversely, commendr suggest improve- 
ments. It should be remembered, however, that destriictive criticism without the 
recommendation of something better is nothing more than fault-finding and as such 
accrues not to the benefit of the writer. 

5. All correspondence should be addressed to the officer in charge of students. - 

6. Students will give notice to the officer in charge of students and to the head of 
the department in which employed, one month before the completion of any period, 
of The date such period will be completed. 

7. Students will be graded on tfie basis of their monthly reports and reports of them 
given by their superior officers. In passing on reports, grammar, phrasing, and gen* 
eral Utmary ^cture will be taken into comddeiation. 
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8. Studetita, will b6 8ul>ject at all times to the rules governing the particular work 
at whkh they are employed, and shall report to and be subject to the discipline o! the 
officer in chaige of any ^ven department with which the student may be connected, 
in the same manner os other employees connected therewith. 

9. Studenla shall be on duty during the entire ^working time of the month. All 
reading must be done outside of working hours. « « • 

SYSTEM OT ORADUfO. 


Grade 1.— 95 to 100 per cent. Very rare and exceptional ability. 

Grade 2.-85 to 95 per cent. Work, reports, application to duty, ability to Icam, ^d 
general effectiveness, *^ry satisfactory. 

Grade 3.-75 to 85 per cent. Work, reports, application to duty, ability u> learn, and 
general effectiveness, good, but could bo improved without requiring “very care 
and exceptional ability.** 

Grade 4.— 75 per cent and under. ^ • 

A student receiving an average grade of 4 for any period will bo dropped from tho 
student roll. \ . 

' The numbers 1, 2, 3, and 4 only will be shown in markings by officials making 
reports. , 

The special apprentices are distributed through the service with 
-the least possible interference with routine work. They are directly\ 
amenable to the local official under whom they may for the time be 
placed. 

INSTRUCTIONS TO OFFICERS. 



1. Officers under whom students may bo assign^ for service will see to it that stu- 
dents are given opportunity to pursue the work outlined in the manner and order indi- 
cated, unless special permission has been secured by a student to do otherwise. 

2. All iples governing employees engaged in work of the same ki^d must bo enforced 
as to students. Any infraction of tho t^ulations in which the discipline would result 
in the dismissal of the party involved shall not ber deviated from in case of a student. 

3. In the event of the dismissal of a student from the service, the proper ranking 

officer will notify the officer in charge of students, giving date of dismissal and reasons 
therefor. . i 

4. Officers having proper authority will issue to students assigned under them 
quarterly passes good on their respective divisions whenever the duties of the student 
are such as require such transportationV 

5. Upon the completion of a period by a student, the head of the department or the 
superintendent of the division under whom this period was taken will render to the 
officer in.chaige of students a confidential report, giving his personal estimate ot the 
student as to whether or not, in his opinion, he is a man who will develop into an effi- 
cient railroad official. This estimate should be based ou personal observation; when 
this is not possible, upon reports -from suboidinate'officors. 

6. Officen will grade students in accordance with the scheme indicated under head 

of **Bystem of.grading,’* transmitting such grade with report required under No. 5. ' 

APPOINTMBirrS. 

Any young mah between the ages of 21 and 30 y^ is eligible to appointment to ti 
i^entship. Other things being equal, preference will be given, first, to college of 
technical-school graduates in the employ of the company; second, to men with com- 
mon-school education in the employ of the company; third, to college or technical- 
school gmdoates not in the employ of the company. 
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It should be understood » however, that the appointment to a studentship does hot 
carry with it a promise or obligation on the part of the company that the appointee 
will ^receive an official position upon the completion*of the course. - A student who has 
been graduated from the student class will be given preference in the filling of a 
vacancy, provided ho is temperamentally fitted to meet the peculiar conditions of the 
position. 

APPUCATI01I& 

« 

Applicants must state age, postoffice address, whether married or single, address 
^f parents; present occupation, educational qualifications, date gniduated from insti- 
tutions of learning, and degrees, if ahy; detailed account of railroad experience, if 
any; and give at least three, but not more than five, references to j^ersons who are in 
a position to give testimony as to ability and moral character. 

.Applicants in the employ of the company should obtain the indorsement of their 
superior officers. ' ' # 

Applications should be addressed to Die officer in chaige of indents. 

CREDIT ON COURSE Of STUDY FOR EEPBRISRCE. / 

Appointees who have had experience in railroading or technical training which, in 
the opinion of their superior, officers, covers the work outlined for any one or mo^ 
of the periods of this course of study will be allowe^redit on account of such experi- 
ence and the course shortened accordingly. ! • 

- WAGE SCHEDULE. 

Students will be paid in accordance with the following. sch^ule; 

First period, $80 per month; second period, $80 per month; thiid period, $85 per 
month; fourth period, $85 per month; fifth period, $85 per month; sixth period, $90 
per month; seventh period, $90 per month; eighth period, $95 per month for the first 
four months and $100 per month for the last four months. 

EXPENSE ACCOUNT. 

A student will be allowed a personal expense account where his duties are such as 
ordinarily cany an expense account, UDon the recommendation of the divi.<«ion upon 
which employ^. Such expenses will4e chargeable to the same account as student 
pay roll. 

' PAY ROLL. , 

A special students’ pay roll will be made up by the officer in charge of students. 

The amount of this pay roll will bo ch^ugod off by the auditor to general expenses, 
as provided by the classification of the Interstate Commerce Commission. 

A time roll for each student will be transmitted, properly approved by the head of 
department or division, directly to officer in charge of students. ^ 

^The course covers three and a half years and is arranged as follows: 
First period, station service, six months; second period, main- 
tenaHce of way, nine months;, third period, master mechanic’s office, 
six months; fourth period, student brakeman and conductor, five 
months; fifth period, signal engineer’s office, two months; sixth 
period, store department, two months; seventh period, accounting 
department, four months; eighth period, with trainmaster, eight 
months. 

As the first serious effort to plot out a systematic course among all 
departments for sp^ial apprentices the syllsbus is reproduced here 
in detail. 
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1. Receiving, trucldng, marking, and preparing freight for loading and unloading. 

2. Loading and storing freight in can; juxtaposition of different commodities. 

3. Station order loading. ' 

4. Handling of explosives. 

6. Transferring of height. 

6. Checking of errors in loading and unloading. 

7. Different 83 ntem 8 of handling freight. 

8. Cost of handling height per ton, and J^ow affected. 

B- 

» 1. Placing joars for loading and unloading. Importance of proper arrangement. 

2. Carloads and lees than carload lots, with special attention to loading cars to maxi- 
mum capacity and the assigning of cars in commercial switching of such capacity as 
to nearly as possible fit the shipment offered. 

8. Over and short shipments. How best avoided. 

4. Seiding and seal records. 

5. Routine, particularly of foreign cars. ^ 

6. Demurrage chargee. 

C. 

1. Accounts and statistics. Make a careful study of all forms and reports and 
why used. 

2. Filing of correspondence. 

3. Classification of freight and tariffs. Note the difference between tho Weirtem 
and the Official Classification. These classifications should be studied with the view 
of learning how to find and apply rates. 

4. Waybills and bills of lading. ^ 

5. Oarmords. 

6. Loss and damage claims. 

7. Per diem Service rules. 

8. Mail service. 

9. Handling of train orders. (A general knowledge is all that is required at this 
time. Standard rules 201 to 223, inclusive, also 250 to 256, inclusive.) 

10. Tipket sales. 

11. Baggage and baggage recoirds. 

12. Soliciting business and representing^^ompany: 

I BEADING^ 

. YSrds and'Terminals (Droege); Raptors 16 and 19. « 
jOk^endinlK^ Railroad Operation (Byers). Pages 613-536 and 194-209. 
•Railroikl^Ox^^ and Working (Dewsnup). Pages 63-76, 113-126, 127-146, 

■ ^ 443<^, 4#-4#, 447^^^ , . 

' Aineric.^ 'I^wa^r Transpo^tion (johnscm); Read the. entird hook, giving spedil 
,-■,1 \ ' ptt^ntiQia to. c^ptgm 9, and 19. . . * 

/ \ ^ 

Train rides, baggage rule governing safe transpmtation of explosives. 
$t^dardr^es 916-963^ inolu^ 
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, ALLOTMENT OF TIME. 

To Bubdivuioiu A and B, four monthfl. 

To Bubdivision C, two monthfl. 

SPECIAL NOTES. 

1. Studentfl muBt fumuh satiefactory indemnity bond during time allotted to sub-^ 

division C. The premium on this bond will be paid by t^e company. ^ 

2. During this period too much emphasis can not be placed on accuracy of state- 
ment and courtesy in your dealings with the public. Bear in mind that you are a 
salesman, and that the success of your company depends very largely upon how you 
treat its customers. The public is npt as well informed on railroading as you are, and 
apparently foolish questions are nevertheless honest. Give all the information and 
help you can. 

3. Time is the es^nce of railroading. Have your switch lists ready for local crews 
doing waywork. Salaries and fuel consume money very rapidly, and ten or fifteen 
minutes’ delay involves a great loss to the company. 

Second Period— M m Ifonthe. 

Student in hUintenance-of-Way Service under Road Master and Resident Engineer. 

A. 


1. Roadbed: Width, cuts and fills, subgrade, ditches;' method of forming embank- 
ments, culverts, drainage, destruction of weeds, fencing. 

2. Ballast: Purpose, -requiremente, kinds of ballast and relative Values; methods 
of laying, cost per cubic yard, and how affected. 

3. Surfacing: Purpose, importance of not raising general level of track in surfacing; 
causes of center binding and springy track; how avoided. 

4. Ties: Kinds; relative cost and durability; regulations for and methods of laying. 

6. Tie renewals: Importance of this item and best method of determining when 

renewals should be made; cost. 

6. Tie preservation: Methods of treating, cost of different methods, comparison of 
treated and untreaiod ties as cost and durability. 

7. Rails: Weight to bo used and how determined; rail wear, on curves, on tangents, 

creeping; rail renewal, most effective organization of gang for this work; use of die^ 
carded rail; use of rail removed from main for side tracks; transferring inner and 
outer rail on curves. .• 


8. Joints and joint fastenings: Relative merits of supported and siupended Joints; 
comparative advantage of angle bars, 100 per cent, Bonzano, Weber, and continuous 
joints of various patterns; theoretical requirements for a perfect joint; cause of rail- 
joint failures, tamping of joints. 

9. Switches and frogs: SpUt switch, Wharton switch, stub switch, elements of 
safety and danger in each; ddlrailing switch anp its uses; rules for laying switches. 
Progs: give careful attention to the various designs for frogs, such as the ^ring-rail, 
stiff frog, and sliding-wing frog, 

10. Tie plates: Advantages and different designs; merits of each. 

11. Track implements: Proper care and- record of same. 

12: BuRdings, bridges, track on bridge, trestles. 

13. Wrecking and emergency work: ^tection of trains, patiqling of dangerous 
track, assembling material, organization of gangs, reports imd records. 

14. Compensation of grades, curvature, taper curves, super-elevations. 
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Division engineer's office: Handling of material, distribution of forces, examination 
and study o^ reports, estimates for repiain and new work, accounts and records. 

Students will spend not lees than two months in actual charge cSf a section gang, 
assume all responsibility ordinarily devolving upon a section foreman, and keep all 
records in connection therewith. 

BEADING. 

i 

Economics of Railway Operation (Byers). Chapter 2, part 5. 

Elements of Railroad Engineering (Raymond). 

Railroad Construction (Webb). Chapters 1 to 12, inclusive. 

Railway Organization and Working (Dewsnup). Pages 160-174. 

Notes on Track (Gamp). . ; 

Manual of Recommended Practice for Railway Engineers and Maintenance of Way. 
Economics of RaiJLroad Construction (Webb). Chapter 9. 

Elements of Railroad Engineering (Raymond). Chapters 1 to 9, inclusive. 

AIXOTMENT OF TIME. 

To subdivision A, five months. 

To subdivision B, two months. 

To subdivision C, two months. 

BPEClAb NOTES. • 

1. Tie renewals: This item is one of the most expensive in maintenance work. It 
will be found that section foremen, where the matter is left to their judgment, vary 
widely in the number of renewals, made, even where the conditions obtaining are 
practically the same. A definite and well-carried-out system should be pursued in 
the matter of indicating when ai^d Vhat ties should be renewed, and should not be 
left to the chance judgment of individual foremen. 

2. Very diligent study should be given to the methods employed during emeigen- 

dee, such as washouts, slides, wrecks, etc. Above all things preserve discipline and 
organization. Do not give orders till you know the facts, and the beet way to get 
facts is to get onto the ground, if possible, and loarh them. * 

TMrcf Period— Six Mcmiht. 


1 




Student in Master Mechanic’s Office. 

A, 

Plwparation and care of pamnger cars^ 

2. Preparation void care of freight cars. 

8. Oar inspection, impOrUnce from standpoints of economy and safety, and with 
V attendbn to the relation of inspection to cost of repairs. 

4/ Rough handRng and how best prevented. 

5. Olasrificadon'and constnid^c"^ 

B. ■ . ■ 

l^iElMtoes-^Types and how claasifled. 


\ 


SPECIAL APPRENTICM. 


6f 

4. Repain: Principa^item in cost of repain, cost per engine-mile. 

5. Total coat of operating an engine per engine-mile. Elementa which go to 
up this cost ahd how affected. 

6. Flange lubrication and reeulta derived. * 

7. Fuel: Elements which determine the value of any given fuel; comparison of 
coal and oil. 

8. Proper and improper use of fuel in firing and effect upon cost of repairs pef 
engine-mile. 

9. Water: Importance of good water. What constitutes good water. 

10. Eff^ect of poor water on cost of operation and repairs. 

11. Methods of treating and economic results. 

12. Pumping plants. 

C. 

1. Shops and roundhouses. 

2. Organization of shop forces. 

3. Distribution of labor. 

4. Sources of expensive shop operations. , 

5. Distribution and care of supplies. 

6. Importance of accurate checking of issues of supplies to engines other 

water and fuel. J 

7. Careful study of the air brake. ' 

8. Engine failures, causes and remedies. 

9. Clerical organization. 

10. Reports, statistics, and accounts. 

11. Tonnage rating. 

12. Effect of grades and curves on engine mileage and application of these &cton 

to local tonnage rating. . 

READmO. 

New Catechism of the S^am Engine (Hawkins). 

How to Run Engines and Boilers (Watson). 

Elements of Railroad Engineering (Raymond). Chapters 11, 12, and 13. 

Economics of Railroad Operation (Byers). Chapter 3, part 6, and pages 492-^13, 
Railway Organization and Working (Dewsnup). Pages 212-263. 

Economics of Railroad Construction (Webb). Chapter 7. 

Railroad ConstrucUon (Webb).. *' "Chapters 15 and 16. 

Railroad Age Gazette, Januarj^ 15, 1909, page 119. ^ 

Official Proceedings ol Pittsburg l^lway Club, January, 1908, page 94. 

Standard Air-Brake Rules. 

Locomotive Data (Baldwin Locomotive Works). 


AIXOTMENT OF TIME. 


To subdivision A, two months. 

To subdivision B, two months. ' 

To subdivision 0, two months. 

SPECIAL KOTEB. 

1. The subject of tonnige rating should be given very close consideration. It has. 

been aptly said that the building up of a great railroad system depends bn two things: 
First, loading cars; second, loading engines. ^ 

2. .The student should obtain a fair, wotl^g knbwled^ .of 


ibiroikTioK ^ IF^ 

Fourth Period^Five UomUu, 
Student Bfikemin and Conductor. 
[ with ragubr oraw.] 


1. Tmin ognals. 

2. Protection of traim. 

3. Coupling and uncoupling, with attention to prevention of personal injuries. 

4 . Switching, with attention to prevention of personal injuries. 

5. Handling can, importance of careful handling. 

6. Advantageous placing of cars in train. 

7. Careful study of air-brake machinery and structure of cars. 

B. 

1. Way-freight work. 

2. Handling of bills. 

3. Conductor’s records and reports. 

4. Handling of train orders (to be f^udied from conductor’s point of view). 

6. Action in casa of accidents. 


, READING. 

Standard Book of Rules. 

Current Time (Tanle). 

Economics of Railroad Construction (Webb). Chapters 5, 10, 11, and 12. 
Economics of Railway Operation (Byers). Chapter 4, part 6. 

Railway Organization and Working (Dewsnup). Pages 243-263. 
Aif-Bri^e Catechism. (BUckall). 

American Railway Transportation (Johnson). Chapters 9 and 10. 
Standard Air-Brake Rules. 

' ALLOTMENT OF TIME. . 


To subdivision A, four months. * 

To subdivision B, one month. 

SPECIAL NOTES. 

1. Students must pass a satisfactory examination on train rules by an authorized 
examiner before taking up the work of subdivision B. 

2. Promptness and certainty in train movement is the essence of successful opera- 

tion. Make every move count. One of the primary requisites for a successful rail- 
road official is the ability to recognize when trains are properly and improperly 
handled. , 

F^th Periodr^Two 

SMeiit In Sigual Engineer’s Office. 

BLOCK SIGNALING. 

; ,.L Mittual block signals#; staff system, telegraph system permissive, absolute. 

2. Automatic block sigi^ 

$; Interlocking plants# mechanical# electro-pneumatic, hydropneumatic, all-air; all- 
eie(^c. 

4r On single tiack; on double tradr. 

5. Protection of crossings. 

^♦wMschanism#^nmhite;i^^ instidlation. 

<«qwav' 
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BEADING. 

Elements of Railroad Engineering (Raymond). Chapter 10. 

Railroad. Construction (Webb). Chapter 14. 

Block System (Adams). 

Railway Oiganization and Working (Dewsnup). Pages 160-211. 

StandaM Book of Rules. 

For definitions and illustrations, see Signal Directory, 1908 edition. 

SitOi Penod--Two MwOhi. ^ . 

Student in Store Department. 

1. Careful study of usee, value, and proper care of company material. This infor- 
mation to be gained as helper to section storekeeper in general store. 

2. Handling of requisitions; necessary approvals; from what data prepared ; method 

by which stock is made available quickly. * 

3. Pricing; distribution of charges to various accounts; analysis and purpose of 
statements in connection with stores dep^ment. 


BEADING. 

Railway Organization and Working (Dewsiyip). Pa^ 141-159. 

Elements of Railroad Engineering (^ymond). Pages 1-16. 

Economics of Railroad Construction (Webb), Chapters 1 to 5, inclusive. 

Economics of Railway Operation (Byers). Chapter 6, part 5. 

SPECIAL NOTE. 

Spwial attention to be given to the manner in which material is fieiembled and 
distributed during emergencies. 

Carefully note total amount of stock and material carried and its effect on econom- 
ical operation. How it can best be reduced to minimum and fill orders promptly. 

Seventh Period— Fmr M<mth$. 


Student in Accounting Department. 

1. Daily report of movement of trains. 4 

2. Statement of gross and net tons hauled in freight and mixed trains. 

3. Locomotive performance in freight service. 

4. Statistics of freight-train service. • 

5. Statistics of passenger-train service. 

6. Operating statistics, by divisions. 

7. Operation of important freight stations. 

8. Statistics ..pf maintenance of way and structures. 

9. Statement of revenues and expenses. 

10. Railroad organization. 


READING. 


Economics of Railway Operation (Byers), Parts 1, 2, 3, and 4. 

Railway Organi^ion and Working (Dewsnup). Fbges 1-36, 44-^2, 141-146, ^64-384. 
Elements of Railroad Engineering (Raymond). Pagte 1-16. 

Econo^cs of l^lroad Con^ruction (Webb). Chapters 1, 2, 3,*pnd 6. 

American Railway Transj^rtation (Johnson). Chapters 6, 6, 7, 8, 13, 14, 26, 26, 27, 
28, and 29. * 

The Rail^y Auditor (Whitehead). 

Anatomy of a Rajlinii ^port and Ton-M^^^^ Cost (Woodlock). 

Aoi^ting S3ritm.lt6quix^ by IntenUite Commerce Commiasion. ^ 
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SFSOIAL NOTE. 


The chief value of sta^ents reDdered opetating officials lies not in their forming 
a condensed compendium to which reference may be had to ascertain the total ex- 
penditures and receipts governing any given item, but in affording a panoramic view 
of the entire situation. These rtatements are the mountain tops upon’ which the 
general may stand and study in perspective the movements of his army below. In 
the thick of the fight, that with which he is in immediate contact is likely to assume, 
to him, undue proportions at the expense of dther things which are of vital importance. 

'ae failure of many a good man is directly traceable to the fact that either through 
indifference, or lack of abjlity to do so, he did not properly analyze and interpret 
statements from the accounting department. * 


With yard master: 

1. Make-up of yard; purposes and usee of several grbups of tracks. 

2. Switching. 

3. Weighing. I ■ 

'4. Make-up of trains: First, as to safety; second, as to destination; third, as to 
contents. . . 

5. Nec^ity for care in handling cars. 

6. Causes for unnecessary switching, and how avoided. 

7. Loading of engines to full tonnage rating. 

8. Special attention to methods of clearing blockades. 

9. Yard master’s records. 

10. Yard expenses per freight car handl^; how affected. 


With dispatcher: 

1. Systems of dispatching: Double order; telephone A. B. C., and staff system, and 
relative merits of each. 

2. Different forms of trmn orders and their usee. 

3. Handling trains, importance of economy of time in making meets. 

4. Importance of familiarity with length of sidings, grades, etc. 

5. Knowledge of capacity of engines. Effect of train resistance. 

6. Chief causes of delays, and various methods of overcoming same. 

7. Work on time-table. Charts. * % -* 

8. Balancing of traffic. 

9. Dispatcher's records and reports. * 


Ei^Uh Period-~Eight MorUha. 
Student with Train li^ster. 


B. 
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9. Wrecking wok. ' 

10. Carrying out of the divieipn'e policy. 

11. iDiadpUning of employees. 

READING. 

Standard Book of Rules, in its entirety. 

All wage schedules and agreements between company and epaployees. 

Yard and Yard Tenntnals (Droege). 

Elements of Railroad Engineering (Raymond). All portions relative to economics 
of railroad operation not previously assigned. 

Economics of Rail^y Operation (Byers). All portions not previously assigned. 
Railway Organisation and Working (Dewsnup). All portions not previously assigned. 
^ jtters of an Old Railroad Official to His Son, a Division Superintendent (Hine). 

ALLOTMENT OF TIME. 

To subdivision A, two months. 

To subdivision B, two months. 

To subdivision C, four months. 


SPECIAL NOTES. • 

1. After the complcftion of this period the student will be placed wherever it may 

appear necessary, in the judgment of the management, to give him further instruction 
in order to prepare him for promotion to a permanent position. I 1 * 

2. Special attention should be given at all times to the diplomatic liandllnf of 
men. Men will have all sorts of grievances, real and imaginary, and/itmakes no 
difference how thorough a knowledge you may have of a Subject, unless you are able 
to* maintain pleascmt relations with the men under you and still be absolutely hit 
and impartial, you are a failure. 

3. Keep posted as to actions* taken by officials in cases of emeigency, accidents, 
wd the like. There is nothing more important than quick and considerite action 
in cases of emergency; the proper care of passengers in accidents. The public will 
not be charitable toward your shorteoming?, and it will many times occur that upon 
a single act qf yours at the time of an accident the entire management of the road will 
be praised or condemned. Earn and keep the good will of the public by-giving 
every assistance you can consistently. 

SPECIAL APPRENTICESHIP ONTm METROPOLITAN STREET RAILWAY 
(NEW YORK CITTO. 

The Metropolitan Street Railway of New York City is not on the 
basis of steam practice, but its operations are^o laige and thednter- 
urban electrics are so closely related to steam practice that* their 
undertakings belong within the scope of this study. In July, 1909, 
the general manager announced a new plan of special apprenticeships. 
Electrical railroading has developed so greatly within a few yearn, 
and is still expanding so raj|idly, that companies are handicapped 
by a**dearth of men with the right kind of training. 

The announcement 6f the general mana^r, Oren Root, is as follows: 

It IB my intsDtiqii to OBtabluh a practical training school for young men, particularly 
graduatOB of high Bchools, manual training echoole, colleges, or umveiBitiM, who 
have h^^more.or lees technical trainit^ and who inteOd to enter upon the. vocatioBi 
' '(d'6pmth»g stie|^ 
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If, after two years "of satisfactory work in the Metropolittfn Street Railway School, 
a young man for some reason is not retained, he will be given a certificate which, 
it i^ believed, will enable him to find employment without difficulty with some 
other traction company, and will give him special advantages in rising in this very 
important branch of industry. 

It is the aim to make the conditions advantageous to the young man who has an 
inclination to enter upon work of this character; but who, from lack of knowledge 
of practical conditions, does not feel able to make a definite decision. Such a man, 
under the proposed plan, will be afforded an opportunity to acquaint himself with 
the details of this work, and at the same time will receive a salary which, with strict 
economy, will enable him to be self-supporting. He may thus determine for him- 
self whether he is fitted and has a liking for employment of this character. On the 
other hand, the Metropolitan Street Railway Company will profit by the experiment 
in that it will be possible to test the capacity, ability, and adaptability of young 
men who will constitute a body of candidates for vacancies on the regular operating 
staff. 

During the first year the student will be paid at the rate of $15 a week. In order 
to give him a general idea of the railroad system, he will be assigned to duty in the 
maintenance-of-way, the electrical, the equipment, and the transportatior depart- 
ments, spending three months in each department. 


Maintenance-of-Way Department. 

Students will be assigned to field work in connection with the renewal of rails and 
installation of sp^ial track work in the streets, involving all of the various features 
which enter into this situation, such as the efficient and economical handling of 
men, the performance of tasks with a minimum amount of delay to car and street traffic, 
the laying of asphalt and other pavement, and similar work. Assignments Will be 
made to other 'engineering work, such as the making erf surveys, designing of special 
track work, compilation of eetihiates of cost, designing and construction of buildings, 
problems incidental to fireproof car-house construction, and miscellaneous matters 
such as distribution of charges and time keeping. 

Electrical Depaitmrat. 

During his three months tour of duty in this department the student will be given 
an opportunity to familiarize himself with the conduit and feeder system; that is, 
the location and character of the various cables, both high and low tension, by means 
o( which the electrical energy is transmitted from the power station to the cars on 
the street. Questions involving the maintenance of this complicated system will 
be presented to the student. He will have an opportunity of observing the piactical 
meosi^ adopted to overcome difficulties incident to the work. He will also receive 
experience in electrical and steam engineering in the power house where alternating 
current is generated at a high voltage and in the substations where the current received 
from the power station is reduced to low voltage knd ton verted into direct current. 
Special assignments will be made to the students from time to time to ascertain the 
ability and capacity of these men. 



Equipment Department. 

While working in this department th*e student will be given duties in the car houses 
inSihe repair shops. ^He will become acquainted with the practical di^culhes 
incident to the nuintenance of car equipment under operating conditions and the 
methods followed in making minor repairs, as well as the more comprehensive over- 
bauling-such as the rewinding of armatures, repairing of commutators, and the re- 
V ; of vdelds. The student , will alio, obtain some machine^op . experience, 
latim turning, and metal work in geneeal. 
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. Traxuportition Deptrtmant. 

Upon entering thifl department, the student will be assigned to the school for motor- 
men, where he will learn to operate a car, as well as become familiar with the function 
of each part of its mechanism. Subsequently, he will be assigned to duty as a con- 
ductor or motorman for a short period. Following this experience, he will be given 
a thorough course of instruction by the officials of the transportation department, 
and thus become acquainted ^th the details of regulating the service under normal 
conditions and in emergencies. A certain period of time will also be devoted to 
learning routine work in the division offices. The student will be assigned to sp^ial 
work from time to time for the purpose of testing his powers of observation, analysis, 
and deduction. 

It is expected that the membership in this school will be limited to approximately 
eight men at any one time, thus involving an assignment of two such men to each 
of the departments during each three months’ periods Those who prove incompetent 
will be dropped, but those who complete the first year of apprenticeship will be 
definitely assigned to that department for the performance of the duties of which 
they have manifested the greatest ability, and, dating from the time of appointment, 
they will be paid at the rate of $20. per week. 

It should be understood by men who think they would like to take advantage 
of this opportunity that their tasks will often involve night and Sunday work. It 
is not Commended tl^t any man should apply for such a position as above described 
unless he is strong physically and is prepared to perform hard work. 

In considering applications, preference will be given to men who have received 
a technical education, including such courses as electrical or mechanical engineering, 
as a knowledge of such subjects will be of material advantage to the student. The 
lack of such a training, however, will not preclude the conrideration of an applicatioBj 
nor will it necessarily militate against the success of the student in departments of 
the company where this technical training is not indispensable. Applications will 
be received from men who have been out of school or college for several years, as 
well as from men to be graduated this year. 


YU. THE SCHOOL-^ITS FUNCTIONS AND METHODS. 

Viewed broadly, railroad education, as the process of acquiring 
fitness for railroad work, is at present carried on in three general 
ways: " • 

(1) Experience by actual work, where there is nothing more formal 

than general lines of promotion, and the discipline that is made to 
apply in each position. • 

(2) Thev|ipprenticeship, giving only casual instruction and selected 

sequence of experience. » 

(3) ITie school, giving formal instruction. 

We shall consider in the following pages the various characteristics 
of the last named of these educational agencies. . 

••The primary distinction of a school of any kind is that the -thing to 
be produced is the fitted man. If in the process of his education, any 
work is done or any other value is produced, it is a by-product of the 
main result-^the fitted man* Possibly it may be required that , the 
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work done by the student shall be commercial, but this is merely a 
device to train the man more efficiently to a certain, self-reliant work 
sense. 

Education, experience, fitness are each, at the last, powers — power 
to do, power to adjust one’s ^if to the environment so as to be effi- 
cient, to have mastery. For this, one must identify the miscellaneous 
facts of experience and classify them, in order,^to express them in 
general terms that shall serve to exhibit them in their subsequent 
recurrence. Such an identification and location of facts of previous 
experience facilitates that personal, adjustment which is power. 
These group concepts by which the classifications are made are our 
working tools. Every man has them, every man must have them. 
Among different trades and professions they are different combina- 
tions from the same set of phenomena, and among men of different 
degrees of ability they are different ranges of classification or gener- 
alization. 

Each fitness to be acquired works out its special economy from the 
same array of objective facts. General practice in a trade, a '"school ” 
of thought or work, or a profession, has evolved those group con- 
cepts — those systems of classification which the body of experience 
justifies, and the knowledge of them and power to adjust one’s self to 
them constitutes skill. Such a result is reached by a process of elim- 
ination and selection. The trade or profession, in its evolution, cov- 
ered the ground by processes so slow that no individual life could 
embrace them in its span. The individual, therefore, is instructed 
from the experience of others, and tiis^ijresults of this experience are 
handed over to him ready-made, as it wlN| into definition of words, 
supporting formulae, characterizing sense-knowledge. This is instruc- 
tion pure and simple. It is intended to be a labor-saving, time- 
saving, resource-saving device. It is the method of the school, but 
there have been failures in its application. The difficulty has arisen 
in the terms in which these results of experience wera expressed and 
transmitted. The first communicable definition of anything is in 
words. But words are merely a vehicle by which one man undertakes 
to carry his experience to another. They never can tell more than a 
very small part of that experience, and the amount they tell in indi- 
vidual cases will greatly vary with the receptivity of individuals. 

This is Especially made obvious by the failure of well-meant efforts 
to instruct the rank and file of men by the university method of * 
lectures. That facility, either of reducing their* own experience to 
the terms of worl^^ or of understanding the experience of others 
when expressed in words, is very defective in the great body of mbn. 
Train masters who drill their men in the mere recital of train rulea are 
sometimes rudely awakened to how little meaning mere words convey 
^ ceiiiiaii orders of intelligence. It is at this point that much differ- 
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ence of opinion and practice arises.^ The""school aeeks to modify this 

limitation by giving samples^ as it were, of the general principle by 
means of i^nse knowledge — m short dashes of actual experience. 'It 
may adopt the inductive method entirely, setting out the order of 
experience on the one hand, and, on the other hand, assisting the 
learner m drawing up the inductions. . But this process is still instruc- 
tion, in so far as it is the interposition of an outside intelligence to set 
out and enhance the processes of experience. Courses are sometimes 
laid out which are comparable to the accelerated tests of the techno- 
logical laboratory. The schedule of instruction, like the accelerated 
test, may leave out some essential factor and include some npnessen- 
tial factor, or some factor in undue proportion. It frequently errs 
in being too orderly. A large part of the. education of experience is 
what is learned by failures. .. The effort to avoid repetition of failure 
throws the worker into a practical mental attitude toward the object 
to be attained, wliich can not be expressed by formula. This is a 
mental attitude that makes for resourcefulness and initiative. 

But with all these limitations, the school is the modern method of 
acquiring fitness as the railroad is the modern method of carr}dng 
freight. The fault is riot with the principle but with its application. 
A vital factor for success or failure lies at the point where the learner 
is absorbed into the working body. Instruction, as w^e have seen, is 
the tool by . which fitness is most quickly and easily acquired, ^and the 
school is the factory where are gathered all the late.st labor-saving 
devices known to the educator. 

The various schools which do work Li any way bearing on the spe- 
cial fitness for railroad service are the vocational railroad school, the 
high school (continuation school), the correspondence school; and in 
higher education the technical school, the railroad engineering school, 
the school of railroad engineering and administration, and the' school 
of railroad administration. 


VIII. VOCATIONAL RAILROAD SCftOOLS. 

By a vocational railroad school we would mean a school, as dis- 
tinguished from ^an apprenticeship, wh^re the students are \mder 
instructors, and where they are trained to a specific fitness for one 
particiilar phase of the railroad servi^^ Such schools begin with a 
common school e^fucational requirement, which is also the starting 
point of a high school course, but they are strictly vocational, and 
extend over only so much time as may be necessary to acquire the 
specific skill for which they train. &me of them are only three 
months^ courses, and they seldom extend over two years. The work 
inay be done at'night—ii^. which case the course is somewhat analogous 
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to the continuiition echoola abroad— -or it may require the full time 
of the student! 

There have been few instances of vocational railroad schools in the 
United States, except in the mechanical department, where they are 
a part of regular apprenticeship. So far, there is only a limited 
number of fields in which it has been conceded that students could be 
trained for regular railroad work by the methods of the school, and 
the school idea, therefore, w^n adopted, has been made to serve 
largely as a recruiting bureau. 

One of the classes, of skill requisite in railroad service, and which 
can be acquired outside of the service, is that of telegraphy. 

ELMIRA SCHOOL OF TELEGRAPHY. 

On the line of the Erie Railroad at Elmira, N. Y., is a railroad com- 
mercial-training school which is on a more substantial basis than any 
other. The idea originated with President Underwoqd of the Erie, . 
and he has lent his active cooperation. The work is under two former 
railroad men, the one a chief dispatcher and the other a chief clerk at 
a station. The effort is to train telegraphers and station agents. 
Each student is under individual instruction, so that the school period ^ 
depends on himself, but normally it should cover six months. The 
entrance requirements are good hearing, good eyesight, and other 
physical, tests, a common-school education, and plain handwriting. 
■'The age limits are 17 and 25. Both girjs and boys are admitted, and 
a position is guaranteed bn graduation. The semiofficial character 
of th# school makes this assurance- possible. Graduates are at once 
installed as helpers at local stations. The work done is set out with 
fidelity in the prospectus, from which we make the following excerpts: 

4 

OOUBSE OF TRAINING. 

A student upon enrollment is started in the beginners* room, is given the Morse 
code to learn, the correct manner of handling the key, and the formation of characters 
with it. Cloee personal attention is ^ven to the beginner, and he is soon impA^ssed 
with the knowledge that there is as much character in an operator’s ** Morse” as there 
is in a man's penmanship, and that to enable an opentor to t^e his messages the 
characters must all be made correctly. When the student can send and receive with 
a perfect uhdentanding of what is right or wrong in his practice, he is ready to advance 
to the interm^iate room, where he is put upon a regular circuit and commencee 
h md lin g messages and train orden as sent and received by the instructor or other 
studente of the same grade. He also has the main-line railroad wire ta receive from 
while in this room. As soon as the students are able to catch a few letters or words 
from the nuun-line railroad wire, they are advanced to tfie graduating toom, where 
they are thoroughly dulled in freight accounts, telegraphy, how to patch wirw, 
locate breaks on telegraph lines, eto., by use of the switchboard. Students in the 
graduating ropm also receive instructions in the demonstrating room, which is unique, 
there being none other like it in the United States. At one end is a standard-tower 
equipment, 12-lever interlocki^ plant for op^Ung signals and switches; at A con- 
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venient distance is a fullered interlocking switch of 00-pound rail laid on ties, rep- 
resenting a main track and paming siding, also six full-sized block and dwarf signals 
(equipped with lamps) governing same, operated same as an interlocking plant on 
the railroad. In the same room is the liain dispatchers’ office, supplied with train 
sheets, train-order bo^oks, time-tables, etc. Opposite the train dispatchers’ office is 
ticket office, in which is a standard ticket case fully equipped with local and 
interline tickets, daters for stamping tickets, and the different punches used by the 
a^ut. There are four block-signal stations on our railroad; each station is equipped 
with telegraph instruments, bells, switchboards, train-order forms, block records, 
time-tables; etc. Each station and the dispatchers’ office is connected by telegraph 
line nmning alongside the railroad on poles, over which all train orders are sent. 
Our railroad is a.double^track road; trains are run, towers, block signals, and switches 
are in operation . The motive power used is electricity. All work given in this room 
is the same as that given on a trunk line. All students are thoroughly instructed in 
every branch of the work, so that when they le%ye the «:hool and take up the positions 
that always await them, they know what is expected from the start. 

TBAFFIO DEPARTMENT. 

Owing to the fact that we are a railroad school and indorsed by railroad officials, 
the material used for instructioa purposes allows us to give our students a very com- 
prehensive course, taking the student by gradual, steps from the simplest form of 
railway and commercial transaction to the most complex. In progressing he will 
receive full instructions from the time freight is received from the consignor at the 
receiving station until it reach^ its destination and is delive'red to and receipted 
by the consignee. In the yourse of transit fronx the fora*arding to the receiving 
stotion, he will bo drilled in the use of the more prominent blanks, shipping order, 
bill of lading, waybill, freight bill, and delivery receipts, correction notices, over, 
short and damage, etc. He will also be carefully instructed in sutipn accounU, 
daily cash rec<jrd, freight r^eived record, monthly cashbook, ticket ^k, remit- 
tancetr, etc., and the forwa^ing of daily, weekly and monthly reports to the various 
departments, in all of the^ transactions using the same blanks that are used in the 
actual dispatch of business on the principal railways. 

ti6ket selling. 

In ticket selling the pork is equally m practical, tickets being sold and payments 
made in school money./ 

The student is care^lly instructed in regard to the various kinds of tickets us^," 
how ordered, entry on' stock book, method of keeping account of tickets sold, transfer 
of amount of daily sal^ to monthly cashbook, etc., as well as in relation to the rules, . 
regulations, and methods of handling baggage, making reports,’ etc. I^fact, this 
course of instnictioh, having been prepared by practical experts in accounting, 
traffic, and operating departmente, every step and^ detail has been carefully con- 
sidered and covered in the plain^t and most comprehensive manner in our plan of 
education, and theptudent will enter actual service as soon as he graduates, without 
having to go into a railfo^ office to learn the business and “get experience,’’ as is 
required in the cas^ of some oif the students turned out by ao-called “railway schools.” 

TTie school ijjses a text-book of its own compilation designed to in- 
struct in the duties of a station agent. This book begins with a 
cursory glancd at the history and general public character of railroads 
and their system of organization. It gives a general description of 
the. etetion a«nt, and then follow^ a seriea of numbered para^aphs 
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to the extent of some 130 pages, describing his dutic^ in detail. 
This text is in the form of the books of instruction issued on many 
f 0 roads which the agents are left to master in their own way. 

The school has been in operation for three years, and the statistics 
to date are as follows ; 


j February 28, 1909 : 43 

In Erie service 59 

In service of foreign, roads. ; 29 

Left Wore completinjg course : 42 

Left liulroad after being placed 24 


Total. 


197 

The tuition is $6 per month, or $30 for the full course, including 
all stationery and text-books. Regular school hours are enforced : * 
8.30 a. m. to 12 m. and 1 .30 to 5 p.m., every day except Saturday after- 
noon and Sunday. With 80 scholars this school is self-supporting. 

. RAILROAD Y. M. C. A. CODR^. 

The Young Men's Christian Association has steadily widened 
the scope of its activities from religious and welfare work purely 
into the field of education and has now come to provide a machinery 
of courses, curricula, instructors, text and referense books, standaM 
requirements of completed courses, and certificates or*diplomas hav- 
ing fairly definite value. This machinery is offered wherever there, 
are large bodies of men, and it has been, turned to account exten- 
sively by railroad companies. The vocational railroad Work there 
done differs from that of the vocational schools mentioned above, 
because it is intended for those already in t*he employ t>f the railroad. 
The wprk is largely designed to meet the requirements of train and shop 
men, and when used it serves as an effective.adjunct to the adminis- 
trative machinery of the transportation and mechanical departments. 
The courts are short and <the w^I^ is a liatural extension of the rail- 
*road club idba. Thus a popu^ method is to form groups of men 
lor six weeks or s^^n counts in «uoh railroad subjects as loco- 
motive and car design, boiler firing, locomotive engineering, and 
special courses for enginemen, locomotive firemen, conductors, 
.trainmta, office meb, and in the handling of air brak^, the transpqr- 

In this form the courses take on the 
the work being Oarried on by lecture and 

ridli^ad TOhbol independent "of an ^ a'pprenticeship 
am has so far not been seriously carried ^ 

’ oirt ott any railroad, hairing, only the Altoona High School, where 

undertaken^^^^to the high sehool . 
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ment. This Altoona High School course is described under 

schools." . 

The serious vocatiomil training of the ordinary railroad employee 
in other departments than the 'mechanical is to-day a vital need 
on American railroads. It can not come' however, until the rail- 
roads recognize training-school methods as a fixed adjunct to their 
administrative machinery — providing skilled labor and maintaining 
and enhancing its standard of efficiency. This recognition must be 
in the form of credit for work done in such training schools, and also 
in greater freedom of movement for employees to and from the 
schools among the departments and through the several grades of 
the service, according to their actu|i fitness. 

W. O. BBRG Oil SECONDARY VOCATIONAL RAILROAD SCHOOLS. 


The great advocate , of the secondary vocational railroad training 
school was Mr. Walter G. Berg, formerly chief engineer of the Lehigh 
Valley Railroad. His appreciative insight into the needs kt t^ 
point made him a recognized authority on the subject. The pro- 
gramme which he laid out was so thoroughly informed of the con- 
ditions it was designed to meet that it offers to-day — nearly ten years 
after its publication — the^ best working plan and curriculum of 
which the writer has knowledge." We give it below because it is a 
carefully studied suggestion of the lines on which this need must be 
met. , 


PROGRAMME FOR A SPECIAL RAILROAD T^ADB SCHOOL. 

The institution should be conducted according to the spirit and on the basis of a 
tirade school, not of a college. Its success will lie in domg its work thoroughly within 
its proper sphere and limits, without making a display of its great learning or adver- 
tising its workshop system as a leading .feature. ^ 

The entrance requirements would be limited to a general common school, educa- 
tion, more or less advanced, according to which department ^e applicant desired 
to enter. * - 


The school would consist of a regular course of one year and of an advanced coune 
of one year; also a genen^l couipe. * * 

the scholars for the regular course would be young J>oys direct from- public school 
and young men who, after a few years* work in a shop, office, store, or railroad dopa^U 
ment, begin to realize that their rapid success iu life ray depend largely on a better 
general knowledge of and familiarity with one subject or some specialfy. 

' t^^Mlvanced course would be open to such scholars who had complet^ the regular 
course and whose means and abilities enabled them to pursue their special studies 
to a higher point. ; Also, whose former education and subeequeht.iidlroad eipth 
rience woidd qualify them to oinit thp.cegular course. 

The general cduiee, corrsistlng of lectures on general railroad subjects, ^would be 
open .to all cookers, in order to spi^ a better knowledge of the general conditions, 
laws, and public policy governing railroads among the general public..* 

• TMs bis Nprlntid ttaUn In Ihs mooof^li, EdocaUdoil Tmlnlnf Ibr Railway SirrlM^ mibllilbsd 
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Tile studies in the regular course would be so arranged that the coune in itselt 
would complete from a practical view; that is, giving the scholar a general idea 
of the subjects taken up, the elemenUry principles governing his selected calling, 
and acquaintance with the principal details. Practical railroaderB could attend this 
coune without fear that the matter pre^nted would be too* high or extended for 
their purposes. The coune would be divided into two terms, and the studies of the 
first term would be common for many scholan, who would then in the second term 
branch Off to their chosen specialties. 

In the advanc^ course the fundamental idea would be to build upon the general 
basis established by the regular course;' to extend tho different subjects to a higher 
grade, treating them in a more thorough and scientidc manner; and to afford more 
time and opportunities for illustrative examples, demonstrations; laboratory, work- 
shop, and drawing-room exercises. 

fBueral course would consist of evening lectures at stated' intervals on the 
mos^feneial la^s^and dbnditions governing the control, operation, imd management 
of carrying companies, ^eir relations to Ihe state authorities and the public at large, 
their hislory and influence in industrial, trade, and laboi^uestions. 

All illustrations, examples, demonstrations, laboratory and .workshop exercises 
would be taken from appropriate practical problems and conditions connected with 
railroad work. The workshop feature should be considered as an important adjunct 
to the lessons, illustrating in a practical way the principles and methods developed 
and explained in the schoolroom. Any suggestion that regular skilled workmen 
could be turned out of school workshops should be j>romptly discountenanced. 

The choice of U^e teachers and managors would be most important. For many of 
the branches theoretically educated men, with a subsequent long practical experi- 
ence in their particular line, would be most desirable. In other branches experienced 
railroeders would be preferable, who*, in spite of the neglect of their early education, 
had by innate common sense, observation, and study in later life become masters 
of all the questions connected with their - branch of work. A European element 
should be strictly avoided, and knowledge of the actual wofking and status of the 
conditions existing oii American railroads be absolutejy requisite. The salaries 
offered should, be such as to induce practical men, whose standing in the railroad 
service is well Anown, to relinquish their positions and devote their talent and energy 
to the furtherance of the school as a life object. 

The sp^ial departments or groups of railroad callings for which provision should 
be made aie about as follows: Accounting and auditing, general railroad appliances 
and supply business, traflSc, transportation and operation, telegraphy and signals, 
motive power and mechanical, car building, construction and roadway, buildiiigs, 
bridges. • 

The studies for each group would be similar to the programme outlined below, 
which is not claimed to .be final, but simply indicative of the general character, 
trend, and scope of the work for wh particular deimrtinent. Bfany of the studies . 
would be taken up in joint classes by the scholars irom several departments; other 
et^dlos ere special for the individual department. 

Awnmting oi^ Quoting <ffpar(msTU.>--ReguIar course, first term: Elementary bciok- 
ke^mg; railrbi^ department reports, material accounts, pay. rolls, time distributions, 
'.\iecaj^tolatib^^^ of railroads, their equipment and management. 

Secemd teiridi: Doubla^ahtry bookkeeping; supply and shop accounts; balance, per- « 
fennance, qnd mileage sheets; elementary burifiees law. Advanced coune: General 
ridhroi^ .^oun and disbursements; auditing and collection systems; 

, ^ ^ general Ijialiuice aih^ts, reports, and statistic; stocks and bonds; mortgages and 
^ companies; law and general policy of accounting 




'M' 






— , 'vJ pp 

▼OOATIOKiJi EAlLBOii) SOHDOl^ 9l4^h 

Oenerol raUroad appUqneei and ntpply huiineu department.^HegdiiiX coane/'fint 
term: Elementary l^kkeeping; department reports and accounts; general descrip- 
tion of railroads, their equipment and management; general description of railroad 
appliances; properties of materials. Second term: Railroad supplies and their prop- 
erties; quality, elementary, physical, and chemical tests; detail examination of 
railroad appliances; special instruction for tie, lumber, rail, iron and steel inspectors; 
storehouse systems. Advanced course: Chemistry and physics in connection with 
exam^tion of materials; chemical and physical examination of railroad supplies, 
materials, and preservatives; independeUt laboratory and shop experiments; general 
industrial technology and metallurgy; description of important industries and trades 
producing railroad materials. * , , 

^ Traffic drportmsnt.— Regular course,, first term: Eleinentary bookkeeping; depart* 
ment reports and accounts; general description of railroads, their equipment and 
mana^ment; freight, passenger, baggage, express, and mail service; duties of freight 
and ticket agents, baggagemen, and expressmen; local, terminal, and transfer sta- 
tions; forwarding ofiSces. Second term: Double-entry bookkeeping; accounting sys- 
tems in passenger and freight business; freight classifications and rates; clearing 
houses and car-record systems;, elements of law. Advanced course: Preparation of 
rate sheets and freight classifications in regard to special conditions; special rates 
and drawbacks; freight lines; pooling systems; foreign freight systems; general prin- 
ciples governing passenger business; the law and general principles governing all 
traffic questions; history, of traffic and transportation lines; the proper relations 
between legislative bodies, state railroad commissions, and railroads in regard to 
traffic business. 


^Transporiatim and operating dtparfirufTie.— Regular course, first term: Elementary 
bookkeeping; department reports and accounts; general description of railroads, their 
equipment and management; duties of Conductors, brakemen, switchmen, yard mas- 
ters, insp^tors, repair men, station masters, dispatchers; movement of heavy bodiee 
and hoisting machinery, clearing wrecks; train service; general description of raiU 
road appliances. Second term: Train orders and regulations; dispatcher’s dultiei 
and authority; preparation of time-tables; detail description and illustration of rail- 
roads)' their equipment and management; car records, mileage, and performance 
sheets. Advanced course: General administration of railroads to relation to condition 
of road, equipment, and trade; economy in train service and equipment; influence 
of grades and curves; quality and capacity of rolling stoCk and general principlea 
governing its use and construction; examination of advanced methods and improve- 
ments; special railroad applianceseand inventions; the law. governing train service, 
rood and grade crossings, corporate property* liabilities for damages, dtc.; history of 
transportation and traffic lines. 

Tekgraphy and tignal dcporfswnt.— Regular course, first term: Elementary book- 
keeping; department reports and accounts; elements of telegraphy, with practice in 
use of instruments; duties of operators, linemen, repairmen, etc.; with appliahc« 
and methods in usef details of signal apparatus and methods in general use; construc- 
tion and repairs of instruments and signal apparatus; general description of railroads, 
their equipment and management. Second term: Practice in rapid transmission of 
messages iuid use of complicated instruments; train dii^tching; elemeiitary science 
of telegraphy and elements of chemisby; dwriptions imd applications of electricity 
to qredal purposes, as alarms, tickers, tdephohe, automatic recorders, electric lightj^ 
ete.; eoniplicated signal systmns, their use, coristructioD, and mpeir. Advanced 
course: Fmctice in the use of complicated telegraph methods employed at centhii 
stations anci oh heavy, lines; submarine t4egmphy;^applij;;ation of electricity to 
complicaM and delicate machines for recordirig tests, measuring time; etci; elec-, 
tiicity as a scientific subject, with eiperiments and laboratory exercises; detitil 
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of ^GtsiG^l i]^V€ptioiui md sfiiothods, with careful exAinina|iQ]s of instruiDimta 
and specific futures of each method; diectdcal engining wi construction o! 
teUsgiaph lines and electrical machines; electrical mecl^ics; physical and chemical 
properties <d electrical materials; electricity as appliyl to railroad signals; railroad 
aigiAk ae general study in connection with histo^ and detail of foreign railroad 
signal- systems; the law governing inventiens; mech^cal and free-hand drawing. 

Jforiw p<nm and Tnechanical deportment. --Regular course, first term: Elementary 
bookkeeping; department reports and accounts; geWal d^cription of railroads, their 
equipment and management; practical mechanics; moV^ent of heavy bodies >nd 
hoisting machinery, clearing wrecks; properties of materials; general description of 


w 
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machinery and locomotives, with distinguishing features and nomenclature of parts; 
duties of engineerB, firemen, engine-house men and foremen, road foremen of loco- 
motives, car inspectoxs; mechanical and free-hand drawing. Second term: Elements 
ci theoretical mechanics and physics; praotical mechanics; details of locomotives', 
their use, construction, and repair; elementary theory of the steam engine; general 
shop xqadunery, its constructibn and uses; railroad orderswind regulations; designing 
locomotive and machine details; mechi^cal and free-hand drawing; railroad appli- 
'ances knd supplies used in rolling stock and shops. Advanced course: Theory of 
machinery; theoretical mechanics and physics; ^e general principles and rules 
governing Uxe construction and yse of locomotives and rolling stock; machine design 
and economy; geqeral machinery; construction and setting of stationary machines; 
transmission of power; locomotive designs and construction; mechanical and free- 
b^d drawing coloring. 

Car^buiUHng deportTncnt.— Regular course, first term: Elementary bookkeeping; 
department reports and accounts; general description of railroads, their equipment 
and management; practical mechanics; movement of heavy bodies and hoisting 
machinery, clearing wrecks; properties of miiterials; general description of car- 
building npM^hihery and rolling stock, with distinguishing features and nomenclajikre 
ol parts; duties -Of various "car-shop mechanics, foremens car inspectors; mechanical 
and iree-band drawing. Second term: Elements of theoretical mechanics and physr 
ics; practical mechanics; details of cars; their use, construction, and repair; general, 
■hop machinery, its construction and uses; railroad orders and regulations; designing 
ear and machine details; mechanical and free-hand drawing; painting and painters’ 
supplies; railroad appliances and supplies used in rolling stock and shops. Advanced 
h jCouise: Theoretical mechanics and physics; calculation of strength for minor pads; 

, the general principles and rules governing the construction and use of cars and rolling 
etock^machine design and economy; general machinery; car designs and construe- 
/ rioii; ^eci^call and.lm%and drawing and coloring; artistic ornamentation and 
*#rigning, . 

; Department oj course, first term: Elementary bookkeeping; 

department reports and accfoimts; ^neral description of wailroiUls, Uieir equipment 
aai4, pracical mechanics; moyement of heavy bodies and hoisting 

miu|d&eiry, cl^viig Iri^ks; p]^Q!pediee of materials; building mechanics and building 
1^/; I|fade8;"g||[^^ p! raflioad buildings and structures, with illustrations; 

. end.p^hmd thawing. Secpnd tefim: Staettupd details; bills of mate- ' 
« pan®i^ture;pf biui!4% 

elemeiip^f^earait^ 

^eral details railtpad buiidiiQigs. and skm-> 

^M4 ■ .. : . - ^/strejsg^ lor m|hor par^; the cheiqical and physical propeiftiea 
iat strengith, durability, inq>ection, afid testing purposes; theory 
QM^diln onuanenbtijiiefi; designing; Iree-band drawing *aad 
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Dtpartrnm of ^ruiSpwt.r-Itegpaltf tern: Elementary bookkeeping;* 

department reporta and accounte; general description of railroads, their equipment 
and mana^ment; practical mechanics; mpyement of heavy bodies and hoisting 
chinery, clearing v«clm; properties of niaterials; general description of bridges and 
trestles, 'With illustrationr, mechanical and free-hand drawing. Second term: Wooden 
and iron bridge details; bills of material, estimates of weight; designing details; manu- 
facture of iron and steel; shopSrork on fridges; erection of bridges; tests of materials; 
elements of theoretical mechanics apd physics; special machinery and appliances for 
moving heavy bridges; mechanical and free-hand drawing. Advanced course: Gen-* 
eral instruction of bridges ^d details; theoretical mechanics applied to calculation 
qf mino^^ructiires for strength and material distribution; the chemical and physical 
properties of bridge materials; the duties of bridge foremen and inspectors; main- 
tenance of bridges; complicated bridge erection; theory of Jlioisting machinery; design* • 
mg; history of bridge constructions. . . " 

Con9tr\M^ and roadway department . — Regiilar course, first term: Elementary 
bookkeeping; department reports and accounts; general description of railroads, their 
equipment and management; practical mechanics; fitoyement of heavy bodies and 
hoisting, m^hinery, clearing wrecks; properties of materials; duties of section men 
and ^pervisors, and means and method at their command; description of track mate- 
rial and implenients, with their usej mechanical and free-hand "drawing. Second / 
term: ConstnuitiOn of roadbed; laying tracks; maintenance of way; grading and 
masonry, with tools, methods and designs in use; explosives and their use; staking out 

' ^Ofk; laying off fro^f sadtcfies, yards and track systems; grades and curves; general 
sregulations and orders; special machinery and appliances for clearing heavy Wrecks. 

' Advanced course: Grade Itnre and curves in reference to rolling stock and operation 
of the road; details and designs forirogs, switches, yard systems, crossings, signals, v 
and gates'; complicated track systems and methods of shortening up leads; designs for 

• culverts and masonry 'structures; economy in grading and tragk work; tunnel %o|^ 
methods aqd appliances; rock machinery and properties of high explosives. \ 

General ooarw.— The general courre would take up in a general iCbd popular manner 
general railroad law*covering the. ruleA governing corporations and their financial 
a^irs, their Obli^tions an<^ pri vil^es as common cqrriers, railroad legislation and ■ 
state control, cor^rate prepay; the iaw and principles of transportation, traffic, and 

* train service; railroad securities; history of railroad inventions and patent law; his- 
tory of railroada and transportation service; the condict between labor and capital; - 
trade and commerce in its relation to railroads and the prosperity of the country, etc. 

. The number of subjects that could be embraced in the general course is vdry large, 
the abpve list being only indicative of its general character. This geaend 'course is 
susceptible of being greatly extended so- as to includ^tferies of popular lectures by 
the most eminent men of the country on questions'pertaining to railroads and coipoiar 
tions, and to form the nucleus of an association for mutual improvement4nd for the . 
promotion of a better public understanding of general railroad questions, with pqb* 
Ucations, prism problems, essays, etc. ^ ' 

. Inie success of any railroad yocationai school depends very largely . . 
on th^ way its course is grafted into the railroad seivice. If the raw ^ 

beqr ii^ left to j^t>pe h^ ^^^ to the Afli^ad and | 

coordinate the theoi^ of fhe one with the haphaziu^ priM)tice of the ; 
other, ttie results will be disappointing^ The rradei^ U ^ 

important that ra.ilroads should provide an apprenticeship 'designed. . 
to definitely takn over suph boys into the i^rvice. * ^ ^ # 
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^cept in. a few cases there d6es not seem to be a sharp line of 
distinction made by railroads between the applicant having a com- 
mon-school education bnly and the applicant having a high-school 
education. These exceptions, however, appear sometimes in the 
accounting department; as on the Maine Central and on the Buffalo, 
Rochester and Pittsburgh railroads, where the preference is given lo 
' applicants with a higH-school education. 

In the shop work, a few roads — as the Baltimore and Ohio Rail- 
road — ^have a special class of apprentic^hip for high-school graduates. • 
For the most port, such distinctions as are made are primarily a 
recognition of the greater maturity of the high -school graduate 
(three to four years older than the common-school graduate) and 
presumed better mental discipline. The value of the manual train- 
ing offered by the high schools so far & commented on variously by 
the railroads as disciplinary, but it is not earned over into the service 
. at adefinite valuation. ' V > 

tlie lack of cooperation between the high school and the railroad 
is 4 k serious matter. The railroad fails to recognize, the possibilities 
for its* service in tt high-school course shaped somewhat to its needs, 
and the high school does not* deliver a boy with any specialized fit- 
ness. ^The want of cooperation between the high school and the 
railroads is a serious loss to both.* This cooperation would be advan- 
tageous in the commercial high school as well as in the manual train- 
ing and technical courses. Unfortunately the lack of flexibility in. 

' many railroad organizations renderd clerical positions unattractive.^ 
The principal of a commercial high school in one of the largest rail- 
road centers writes: ' *.**'• 

Our beet, men phun sugh poeitione, or if they get into them» they become diseaCiaSed 
and leave. The railroad clerkship offers to the mediocre, ^y going, nonambitious 
i fellows a comfortable berth, tolerably short hours,' certain utsu gh a l^ w promotions; 




IV;' 


t-: 


there seems t6 be little ijj^proepect in such 
^lial effort to tra^ men f^railroad positions. 


litiona. Natu- 


to the energetic.fel 
rally, we make little 

From the employer’s viewpoint, an ofl5cial-of the ^Idwin Loco- 
motive Worifes^ requirements are largely parallel to 'tfidse of 
^e meohamcal department on a xaiTroad— writes: 

itiial training|in public high schools as being of special value to 
we place such students upon precisely the same basis as those 
i iram (^er schbo&Vifi^eutman^u^^ couiees. I do not seb how a cooperative 


i cj^ing to us, ai^ we place such students upon precisely the same basis as those 

Idol 

* agMoment between schools and shoiw could be j^ticable. 

II;. THB FITCHBURG (MASS.) SCHOOL-SH($F COOPBRATIVli PIAH. 

. As oppOciM to the views of the^smployer just .quoted, there is now 

of cooperation between the 
iMIii id)UK>V^ praotioiU and 

. 


1 
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satisfactory. We quote from the annual report of Superintendent 
Edgerly: * . 

The basis of the plan is the alternating of shop work, and school work. The boys, 
who elect this course receive instruction in the shop during one week, and ins^o> 
tion in tbe^hool the next weel^ The contemplatbd course is of four years’ duration. 

The first year is spent wholly in school, and during the other three yean the boyt 
alternate weekly between school and shop. * 

Any boy who is regularly admitted to the high school may, with the approval of 
his parents, elect thb course. , 

The manufacturers take the boys in pairs, so that by alternating they have, at al) 
times, one of the pair at work. Each Saturday, at 11 o’clock, the boy who has bee^ ■ . 
at school that week goes to the shop and learas on what particular job his altemai# 
has been working and' how it has been handled, in order that the work may be takfq 
up without delayvthe next Monday morning. . / ‘ * 

Shop work consists of instruction in the operation of^ lathes, planers, drilling mi^ 
chines, bench and floor work, and such other machine work, according to the ability * • 
of the apprentice, as pertains to the particular branch of ipanufactiWof the sh<^ « 
where the boy is employed. * < 

The l^ys receive compensation for ^op work, a plan whereby the advantages of a. 
high -school course of instruction may be secured by those who otherwise could 
avail themselves of this privilege. * 

The course o^ study in detail is appended. x 

^ ^ Course U. 

COOPERATIVE INDUSTRIAL^ 

• n* ' . • ' j 

First year (all Mhool work): . Homi psrweA. 

English * 5 

Mathematics, tables, and simple shop problems 5 

. Mechanics, simple machines 6 

Free-hand and mechanical drawing. ‘6 

Current evjcnts. . . , . i *: . 2 

Second year (school and shop work): ' » 

English « * ^ 4 

/ Shop mathematics ^ 5 

Physics * .' .\ ^ 4 

Mechanism of machines . 4 . 

Free-hand and mechanical drawing 8, 

Third year (school and shop work): . ^ ‘ ^ 

English. 1, 4 

* Shop mathematics : 6 

Physics — chemistry 8 

Mechanism 6f machines *. v . . . , \ . 4 

Commercial geography and business methods. 1 

Free-hand and m'cchanical drawing ‘ 8 

Fourth year (school and shop work): ' 

English! ! y.., ...; ! .».. I' :: 

Civics and American history. 2 ; 

Shop mathematics......... 8 

Mech|tni4m of machines...... : 6 ; 

Electricity and heat — ,...y 4 , j 

Free-hand and mechanical drawing. . ! 

iV' 4- 
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in the mechanical work has led the board of educatign 
to plan tm laxtension of the work to include commercial and adminia- 
courses that shall also be pursued upon a cooperative plan. 

Fitchburg plan is as feauble for railroad shops, and, by extension, 
for railroad offices, as for the manufacturers’ shops where it has been 
'put in forcd. Tb^ ofdy tl^pg iackiitg is the proper address on the 
part of the ra^ad manager toward this important subject. In the 
cas^ of Fitchburg, the pjan originated with the Fitchburg Irgn 
i^Ojrkcm’ Association.^ ^ ' 

ALTOONA HIGH SCHOOL niDnSTRIAL COURSE. 

We know of only one, case where, the railroad has appreciated the 
machinery which the public schools offbr to recruit their services 
with high-school boys of speciab training. This is at Altoona, Pa. 

*. The Pennsylvania Railroad Compaeny three years ago undertook a 
plan of cooperation with the city schools of Altoona, Pa., where the 
i^ops are situated. The city, has a population of 60,000, of whom 
15,000 work in the shops. It is therefore entii^ely supported by the 
railroad, and the conditions for shaping a pubhc-school course tg 
railroad requirements are unusual. The company installed some 
$40,000 worth of tools. The equipment includes a full outfit for car- 
pentry, blacksmitl^ and vise work, a founds, (fr^ting tables, and 
a machine shop with shaper, planer, drill-press, lathes, speed lathes, 
etc., all of the very latent design. The power is supplied directly by 
individual motors for each machine. The hig^i-school building is on 
an ample^ale and of recent consttuction, so that the industrial 
department. is not cramped for room.. 

The city supplies the regular teaching staff, which consists -of a 
chief instructor and four assistants. This chief instructor, Mr. 
Larson, began as a practical cabinetm&ker. He later took a special 
course at Massachusetts Institute of Technology, and devoted several 
years to manuA training in Berea College and in Cleveland. He 
was able to supplement his general education by a course at Berea 
and later fit Western ReservesJJniversity, and he then took- a year’s 
course in Sweden and Germany in his specialty of manual training. 
His assistants are practical men with varying degrees of theoretical 
attainment. . 

It is too* early to judge of the work, because at this date no class 
. W the course. The course was very poplar at first 

* Fexuwylylmia Railroad held out the de^m promise of 

mployment in the shops. . Thi$ employment was to be on some 
spcK^ apprenticeship*^ basis, the terms and rate of pay of which 

riulroad reserved the right to work out later as conditions might. 

■ - 'r ■ ■ ■ ■■■,•■ 
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waniuit. But the opj^ortuhitieis offered would be spiral, and the 
course of subsequent ^prenticeship would be much shorter than 
four years— possibly only one ye.ar. * The first class to enter numr 
bered 60 . At the end of the third year it now numbers 14 . This 
decline is partly due to the business depression ^of the past year. 
Some students have, dropped out to go to work, and others, discoufr 
aged by the ex^ple of so many ex|>erienced shopmen out of w^k 
(in. the present slackness of business), have shifted to the commeroial 
,and academic courses. The high-school course builds on a foundatioii 
of manual instruction in the lower grades. The plan adheres strictly 
to the theory of making the work and^ skill applied incidental to the 
useful object sought.. *The articles made are all for some use, espe** 
cially in the woQdworking ^urse. The inflexible rule is that a 
sketch must be drawn of the articles to be made. This sketch must be 
taken to the drafting room and reduced to a mechanical drawing to 
scale, then blueprinted, and the sho^|work done from the bluepriilt. 

The curriculum is as follows; ^ 




FIRST TEAR. 


^ Credit 

Bnglish 2 


Algebra. 

Qennan or Greek anJ Roman history 

Free-hand and mechanical drawing, joinery, wood' turning, metal work. 
Conduct 


SECOND YEAR. 


V ^English * 

•Algebra.: ; 

Physical’geography aqjd botany 

Second^ear German or medimval history 

Mechanical drawing, pattern making, and fqutidry practice. 
Conducts /f 




THIRD YEAR. 


English 

• FUe gpometry or English history y 

Chemistry 

Third-year German' (optional). 

Architectural or mechanical drawing, foiging, and vice work . 

. Conduct . 


2 

2J 

1 


FOURTH TEAR. i 

English ; 

Physics. . . . ; • .* .v. . 

' Unit^ States history and civics or solid ^metry and trigonometry ’ . 

Architect^! or iqachine drawing, machine-shop practice, and electrical con- 

stnictiQb /. ! • w 

Conduct 


I 

A 

i 
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. . COOPERATION OP THE RAILROAD AND THE HIGH SCHOOL. 

The possibilities of the high school in helping* to meet a serious 
need of the railroads, are generally entirely ignored. By a very 
trifling cooperation^ the railroad could make largo use of it, first as a 
recruiting agency, and then, at special railroad centers, as a vocational 
school in combination with a carefully arranged railroad apprentice- 
ship, by adaptation of the Fitchburg plan. As a recruiting agency, 
a railroad could turn the attention of the boys to the railroad career 
securing the introduction of a very general short course descrip- 
tive of railroads and their public functions. The railroad industry 
18 important enough to render such a course attractive from the 
general cultural standpoint alone. Competitive prize studies about 
railroads would still further direct the attention of the boys this 
way, the prize being a railroad scholarship (i. e., regular apprentice- 
ship). In this wa^^the recruiting oflScial of the railroad would have 
his selection partly made at the outset. 

The grave need of the railroad is for carefully trained men to fill 
the places of chief clerks, foremen, and subordinate ojpcials. If 
^ unwise to rely on vocational training entirely outside of the service, 
there is yet a whole field o^ railroad facts and railroad lore, and much 
of railroad technique that could be taught or explained in the class 
room. Coming from such an atmosphere to an apprenticeship 
definitely built on to such a course, the boy would make excellent 
material. 

The Fitchburg plan carries tha idea further. It is merely an ad- 
vanced stage of cooperation between school and railroad adminis- 
tration. The first stage needed is a recognized recruiting depart- 
ment on the railroad with a trained railroad man and educator at its 
head, to confer with the school authorities from time to time and 
, offer 8r basis of.cooperation. This can all be done on a very informal 
and inexpensive basis. The cost of one surplus switch-engine service 
, that the manager has overlooked and failed to lay off would pro^de 
all the resources needed^ ^ . 


X. THE CORRESPONDENCE SCHOOL. 

'a 

The correspondence school undertakes to formulate the skill, the 
practical knowledge, and the experience of the skilled railroad worker 
iuto word-picture and graphic representation, and in this form to 
0rry them over into the experience and possession of the learner. 
Its course is* necessarily inflexible, and the nice problem is just how 
Hiucfi to open to the mind of the student in each stAge of advance, and 
in what order, for only in a partial way can the instructor know how 
|br the student digests tlU iBstruction. The method is the cato- 
c^tical^to insure, so far as possible, that each item of instmction is 
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driven home. The^ machinery by which such a method is appli^ 
among an enormous body of students scattered over a world- wide 
area is an innovation in education. It is one of the most unique 
applications of <he division of labor. The courses are mapped out 
within severely definite lines, and the body of the instruction is. 
reduced to a set of definite answers to a series of numbered questions. 

In the headquarters office these printed questions and the official 
answers are assigned in blocks to clerks or checkers; These checkers 
are young men carefully trained to understand the questions and the 
proper answers to the questions wliich are in their indi'^dual assign- 
ment, and also how to correct and mark the papers received from ' 
stqdents.. When the answer exceeds their range, the paper is passed 
up to the division cliief, who is a man teclinically educated and able to 
handle the case. ' s 

Whatever be the limitations of the correspondence school, it has 
performed a very large service in reducing the best practice in every 
field of- railroad work which it enters to written description and 
explanation. It is- definite, specific,, even arbitrary, never specula- 
tive. A principle is stated in no more general, terms than may be. 
^necessary to embrace all its phases in the limited area of the particular 
. course where it occurs. A special skill has been developed in opening 
up subjects to untrained minds by simple description, definition, and 
diagram. The avowed purpose is to fit the worker to a standard ^ 
mold. It is intended for the great body of men rati^r than for the 
advanced student. In order not to overw^helm the leaiiier, the course 
is sent to him in sections, and questions must be answered as the sub- 
ject is unfolded. Should soihething in the presentation not be clear, 
the learner is encouraged to write out what he does not understand 
and ask for a special explanation. 

The correspondence school finds an attractive field among railroad 
employees, bcjcause the working conditions on railroads are largely 
uniform. Railroad managers, on the other hand, find an educational 
agency, speciaj|ized for some departments of their work, ready to hand 
and extend special consideration to such agencies. They recommend 
the courses to | their men; in making promotions they sometimes give 
weight to work done in such courses, and frequently they arrange for 
collection of tuition fees through the pay roll. . 

Among the courses arranged are outlines of study for ci'^, me- 
chanical, and I electrical engineers, for draftsmen, trackmen, round- 
house men, train men, station men, machinists, boiler makers, tin- 
smiths, found]^ men, pattern makers, signalmen, wire men, and for 
locomotive njfnning. Some of these courses, naturally, are not J 
necessarily splecial to railroad service, such, for instance, as tin- 
smiths', boileiimakers', and machinists' courses. As a sample of n 
very excellenti course,' we give below the outline of the work of the r 
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&hool of.Railway Signaling at Utica. Ita adviapiy board is consti- 
tuted of signal engineers of some 15 different railroads. The fol- 
lowing excerpts are taken from the catalogue; 

SCHOOL OF RAILWAY SlGNALraO (DTICA). 

Ow iwrtoA.^When a rtudem enrolla with ua he it Riven a file number ThU 
numter alM appMra on the acknowledgment of contract which wo send him He is 

“1 papenon the eubjsct which is to be taken 

up ^ 80 that after completing, say, Part I of a certain Subject and mailing his exam- 

^kedt In this w»y the student will always have one or more instruction papeis on 

TimnqvMloampkU ourse.-This varies with the imtitude of the student 
.previous educaUon, amount of time spent each week in -studying, -etc The* 

^hTfo******"* w® I’’’* j coursrfin eighteen months bv studying 

^ hinwelf and ean themfo;e pmjesf 

hen«v?2Sl“i^“ '"’’®"® ^°‘"“®® 

with numerous cuts, ha'f tones 
the student a clear undeistanding of the 

wbject and form a valuable part of the couise. . s uiu 

w' ®«r«.-FVom time to time we receive inquiries fmm prospective 
^^tn who dmro to take only certain parts of the course. T6 such we wo^d my 
that the course is complete-ae a whole, and it is always best to take the entire couii 

the benefit of a full course of instruction. In this way the 
Btudent als^^receivea the complete set of bound volumes. ' . . 


DIVISION OF OOUK8E. 


Bmwing. . * 

Arithmetic. 

Algebm: 

Elements of mechanics. 
Heat and light. 

Ghei^try. 

Magnetism ^d electricity. 
^ Obneiete work: 

Signal towers. 

Materials and tools. 

Track work. . 

Mechanical interlocking. 
Wires and cables. 

Relays. 


Locking' 

Track "circuits. 

Electric transmiasioD lines.' 
Highway crossing alarms. 

Electrical appliances and cirquiti 
Power operated -flignals. ^ 

'Block signaling. 

Electric power eu 
Operating .rjrie^T^ 
Electrp?p^umat{c interlocking. 

:t current electric interlocking. 
Pneumatic interlocking. 

Alternating currents. 

Alternating ci^irent block signaling. 


We aiso a few paragraphs quoted from the “Syno^is of 


Notation numeration. Ad^e.^. ^^ubtiaction ' 

^tipl^OB. Di^irn. Factoring. Cancellation. Fractiona. CompleThacl - 

to,*.* . 


1 


T9E COaBfifiPONDAKCS SCHOOU. 91 

\ 

Dratrtn^.— General methods. Use of instruments, ^paration of paper. Char- 
acter of lines. Shading. SecUons. Railro^ curves. Tiacings. -Blueprii^ta. 
Dimensioning.^ Lettering. Sketching. Exercises. Drawing plates. Goometricai 
problems. ^Projections. Working drawings. Mensuration. Table of curves. Draw- 
ing plates. 

^ ^/^c6ra.— Definition and notation. Signs and ihe/r njsee. Factore. (Mefficienta. 
Multiples. Powere. RtK>ts. Alpbralcal expressions. Paronfhd^. Positivo and 
negati ve numbers. Positive and negaUye qujuititios. Subtraction of scalar numbem. 
Addition of scalar numbers. Addition. Subtraction. Multiplication. Division. 
Equations. Statement and solution of problems. 

Elemenh of /nccAonicjt.— Matter. Motion . and fowre. . Resultants.. Gravitation. 
AcUon of the fome of gravity. Work and energy. Thoor>' of the pendulunf.. Theory 
of the lever, Theory of the w’heel and axle. Theory of the screw. Compound 
machines. Me<'hanics of*^uida. Water power. Theoiy of* capillary action. The 
barometer. Pneumatic machines. Tiansmission of prewure, etc. 

lUnt and Theory of heat. Temperature. Transmission of heat. Effects of 
heat. Spej'ific heat, Jie^t and work. * Radiant energy. Theorv' of light shadowa. 
Pljotometty. Theory of reflection. Theory of plane mirrors. Theory of spherical 
mirrors. .Theor>- of refraction. Total reflection. +'oci of convex, lenses. Foci of 
concave >n8C8. Images formed by lenses. Theory of the composition of light. 
'‘Optical instruments, etc. . 

\ Atoms and molecules, Symbols. Formulas. Radicals, 

t.'hcnridal elements. ‘ Metals and nrmrae^ls.. Chemical changes. Equations. Law* 
of oombtnation. .Nomenclature. Uwajof r?aclion.- Valence direrUona for writings 
reactions. Elements and compounds, i * ' ' 

The ^ont?ral foundation on whit^h the course is laid is indicated by 
this .synopsis. As a. fair illustration of the way some of the subjects 
.are developetf wo select further the abstract of the papers on track 
work jjid on mechanical interlocking: ' 

W-.--Cieneral rt*morkp. The right of way. Chaining. Chaining stations. 
Starting point. Treatipent of curves and tangents. Point of curve. Point,of tan- 
gent. The. standard rail. The lift rail. The guard mil. Types of frogs. Types t>f 
switches. Types of switch stands. Types of derails. Tie plates. Riser plates. 
WcHKlcn cmss-lics. Concrete. cro«p-tiee. Metallic cross-ties. Railroad spikes. Splice 
bars. Switch rods. Rail bra^s. 'Dwls. Classes of ballast. ' Cuts and fills. Drain- 
age. Grades. Gauge and alignnv'nt.’ Expansion and contraction of rails. , Heaving 
and settling: leveling. Tamping ties. Sidinj^. Crossovers. Crossings. StaUon 
platforms. Bridges. - Clearances. Use of hand and push cars, etc. 

MechanicqJ in/rr/ociin^.— Functions of mechanical interlocking. General descrip- 
tion of interlocking machines. ConsUxiction, operation, installation, and maint^ 
nance of the Saxby & Farmer interlocking ^chine. Preliminary latch locking. 
Construction, operation, installation, and maibtenance of the Standard interlocking 
machine. The Johnson interlocking machine. The National interlocking machine. 
Dwarf interlocking machines. Ground lever ^ds.. Method of adding one levot to 
interlocking machines.x"Con8tniction, installation, and maintenance of rockeiwahafts, 
deflecting bars, and box . crank leadouts. Ground connections: Pipe line, car- 
riers, cranks, jaws, pipe lugs, pipe compensators, deflecting bars, rocker abaft^ wire 
and wire carriers, wheels, wue compensators, wire connections, etufling bBxes. Opera- 
tion, installation, and maintenance of ground connections. Drawbridge devices. 
Construction, operation, installation, and maintewce of switch connection. .Single 
switch^. Derails. Movable point: Single ^ double slipe, Constnictira, 

openariOD, installatioii, and inafftenance of ognala. . Ground polee. Bridge rignals. 
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Cantilever poles. Dwarf signals. Pot signals. Mechanical slots. Selectors. Signal 
lamps. Signal foundations. Crossing bars. Painting and boxing. Time locks. 
Specifications, etc. ^ 

% V 

INTERNATIONAL CORRESPONDENCE SCHOOL. 

f 

A locomotive running coui^e of the International Correspondence 
^hool is a good illustration of a course designed on strictly practical 
lines. The division of the subject is- as follows: 


Locomotive Running. 


INSTRUCTION PAPERS 

SpecificaCions, etc. 

Air-brake pumps. 

Triple valves and brake valves. 

Air-brake troubles. 

Operating and testing trains. 

Foundation brake gear. 

Aij^signaling system. 

High-speed brake. 

Locomotive boilers. 

Boiler^ attachments. 

Heat and ^team. 

TJbe locomotive, 

H Valves and valve gears. 

Locomotive management. ^ 
Breakdowns. 

Train rules. 


INCLUDED IN COURSE, 

a 

4 m 

Vauclain compound locomotives. 
Cross-compound locomotives. 

Tandem and balanced compound loco- if; 
motives. 

New York air-brake pumps. 

New York triple valves and brake valves. 
New York air-brake troubles. 

Train operation. 

New York foundation brake gear. 

New York air-signal and high-speed 
brake. 

*Car lighting. 

*Car heating. 

•Electric headlight. 

•Arithmetic. 


The student is required to study either the instruction papers in above list relating 
to the Westinghouse air brake or those relating to the New York air brake; but he may 
study the papers treating of the Westinghouse air brake and omit the study of those 
treating of the New York air brake; or he may do the rev(!rse, study the New York 
air-brake- papers and omit the study of those treating of the Westinghouse air brake; 
if he desires, he may study both sets of papers. 


CERTIFICATE REQUIRED. / 

Our Idcomotive nmning scholarships are sold'only to engineers and firemen; and 
the contract foj; scholarship must be accompanied by a certificate that the person 
making application for enrollment is employed in that ca{)acity, signed by^ne of the 
following-named oflTicqrs of the railroad company by which he is emj>loy^d: Superin- 
tendent of motive power, assistant superintendent of motive power, ma/tcr mechanic, 
assistant master mechanic, roundhouse foreman, or assistant roundhouse foreman. 

The very practical character of the instruction is again illustrated 
by the synopsis of instniction in operating and testipg trains, in 

handling breakdowns, and in train rules: 

' 


Bubjects marked are optional. 
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OFERATIlfO AND TESTING TRAINS. 

The make-up of a train . — EfTecta of alack, of unevenly distributed loads, of unequal 
piston travel, of length of train pipe. Making Up Freight Trains: All-air trains; 
part-air trains; testing brakes, engine equipment, the air pump, pump governor, brake 
valves, driver and tender brakes, triple valves. Terminal Test op Train: When 
test should be made, making the test, brake fails to apply, brake releases, brake fails 
to release, train-pipe leaks, cutting out a brake, cutting out a car. Running Test — 
Temperature Test: Locating defects. Handung Trains: Service stops, definition 
of reduction and application; first reduction; succeeding reductions; number of reduc- 
tions; passenger-train stops; two-application stops; overchargfiig train pipe; number 
of applications; holding brakes on; stopping by means of tail-hose; part-air freight 
trains; 'use of hand brakes; water-tai\k and coal-chute stops; all-air freight trains. 
Emergency stops: Brake stops, reversing the engine, accidental emergency st^s. 
Running: Position of- brake valve; settmg out a car;*picking up cars; hose bursting; 
bleeding brakes off; break ing-in-two of train; handling trains on long down grades; 
quick action during service reduction; locating defective triple; brakes stuck on; use 
of sand; wheels sliding; use of conductor’s valve; double heading. 

Breakdowns common to all types of engines. —Broken or burned-off grate bars; burst 
flues; slipped eccentrics, locating a slipped eccentric, setting slippecf eccentric; 
broken forward-motion eccentric cam, strap, or rod; broken back-motion eccentric 
cam, strap, or rod; broken link hanger, saddle pin, lifting arm, or tumbling shaft; 
broken rocker-arm, link-block pin, or transmission bar; broken cylinder head; broken 
reverse lever or reach rod; broken valve-stem stufiingbox gland; broken piston-rod 
stuffingbox stud and lug of gland; broken valve yoke; broken false valve seat? broken 
steam chest; broken piston rod or piston; throttle disconnected and closed; throttle 
disconnected and open; hole knocked in boiler; pop- valve or whistle blown out or 
broken off close to dome; blow-off ebek blown out or broken; extra precautions for 
cold weather; broken frame; disconnecting rods, valve rods, strap-end main rods, 
solid-end main rods; blocking the cross-head; taking down side rod of eight-wheel . 
engine, mogul or ten-wheel engine, or consolidation engines; broken valVeseat; brokeifc 
valve; broken steam chest and cylinder; broken main crankpin; broken b^k-end 
main-rod strap; broken front-end main-rod strap; broken guide; broken crossheail-bent 
piston rod; broken piston rod; broken wedge bolt; broken driving box or braes; broken 
four-wheel engine-truck axle; broken cngine-t^uck equalizer; broken tender-truck 
wheel; broken tender-truck axle; broken tender-coupler casting. Breakdowns Pecu- 
liar toT.’ertain Types ok Enoines-tEight-VN heeled Engines: Broken side rod or 
bick pin; broken tire on front drives; broken tiro on back driver; broken front axle; 
broken back axle; broken front driving spring or hanger; broken back driving spring or 
hanger; broken equalizer. Ten-Wheeled Engines: Broken front section of side rod; 
broken back section of side rod; broken front tirc^roken main tiro; broken back tire;, 
broken axle on front driver; broken main axle; broken axle on back driver; broken 
front driving spring; broken main driving spring, underhung rigging, overhung rigging; 
broken back driving spring, underhung rigging, overhung rigging; broken spring or 
spring hanger on truck. Atlantic Type Engine: Broken side rod on front pin; 
broken tiro on front driver; brpken tiro on main driver; broken tiro on trailer wheel; 
broken front axle; broken main axle; broken axle of trailing wheel; broken main 
driving spring, overhung rigging, underhung rigging; broken front spring; broken 
trailer spring. Northwestern Tyte Engine: Broken side rod or front pin; broken 
tire on front driver; broken tire on main driver; broken tire on trailer; broken front 
driving lale; broken main axle; broken trailer axle; broken front driying spring; 
broken main driving spring; broken trailer spring; broken trailer-spring front hanger> 
broken trailer-spifrig back hanger; broken cross-equalizer; broken trailer equalizer; 
broken intermediate equalizer. ^ Mogul Enqinb: Broken back section of side rod: 
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broken bpiit ewtion of side rod; broken tire on front ^Iriver; broken tire on middle 
driver; broken tire on back driver; broken axle on front driver; broken axle on main 
driver; broken axle on back driver; broken front gpring or hanger; broken main spring; 
broken intermediate equalizer; broken long equalizer; bipken front pin of truck 
equ^izer. Consoudation Engine: Broken front section of side rod; broken middle 
section of side rod ; broken back section of side rod ; broken tire on front driving wheel ; 
broken tire on second driver; broken tire on third, or main, driver; broken tire on 
back driver; broken front dri^ong axle; broken second driving axle; broken third, or 
axle; broken back driving axle; broken front driving spring; broken second 
drivii^ spring; broken croes-spring on Brooks consolidation; broken long-truck 
equalizer; broken front pin of truck equalizer. Switch Engines: Broken springs; 
broken equalizer; broken forward tiro or axle; broken middle tire or axle; broken back 
% tire or axle. 

TRAIN RULES. 

/nfroducfibn.--PurpoBe of train rules; by whom qode is prepared; thoroughness of 
code; prime requisites of railroading; duties of employees. Train Rules: Defini- 
tions; time table; stafidard time; government of trains by time table; meeting and 
I^ing points; visible signals; audible signals; air-whistle or bell-cord signals; train 
signals, engine lights, markdrs, trains running in sections, double-beading, signal given 
by train canying following section signals, engine pushing cars, signaling from cars 
to enpne, protecting workmen under engine, signals imperfectly displayed, flag-sta- 
^ tion stops, ringing engine bell. Classitication op Trains: How classified; train 
lostog its rights. Movement op Trains: Train leaving initial station; starting a 
train; inferior and superior, trains; approaching meeting and passing points; trains 
moving in same direction ; train 4o run on time ; overtaking a superior train ; displaying 
signals for followmg section; running of work extras; approaching junctions, crossings, 
etc.; trains ^topping or being delayed; train parting while running; precautions when 
pushing care; orders to be in writing; communications from flagmen; care^of switches; 
responsibility for safety of train; moving on the proper track; crossing from one track 
to another; use of track at a passenger platform; standard code train rules for single 
track. Train Orders: General considerations; carrying out orders; use of train 
orders; nature of train orders; preparation of train orders; issuing of train dfters; filling 
out train orders; keeping record of orders issued ; wording of orders; transmitting orders; 
prep^ng form 19; noncompjetion of order; duplicates of order; doliveiy of order at 
nontelegraph station; meaning of word train in an order; giving X response; life of 
train order; fulfilling, superseding, or annulling an order; rule 221; form A; form B; 
keeping record of train movements; forms of orders; clearance card^ standard code of 
train. rules for double track. 


TRAIN OPERATION. 


The trainmen’s and carmen’s courses are largely devoted to the 
handling of air brakes and of apparatus for the heating and lighting 
of cars, and to the understanding of train rules. The courses lead 
diiwtly to practical fitness for the requirements of standard practice. 
Tliis is especially illustrated in the locomotive running and trainmen’s 
courses, by the fact that the only^ study of general principles is com- 
prehended under the subject of apthmetic, and this goes only through 
long division and fractions to decimals. 



The students who take these courses are, naturally, the boys anc 
you^ men who are either regular apprentices, or are in the earlj 
stagM of a course of promotion which is te.cpgiiused as prac^cally>ax 
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apprenticeship. Thus they are roundhousemen and firemen seeking 
to be engineers; or they are boiler makers* and machinists* appren- 
tices; or. forward brakemen of passenger or freight trains. ■ In addi- 
tion to this, the courses frequently attract those not at .the time in 
railroad service who hope through study tp become eligible. That is, 
the motive, for the most part, is not so much to perfect oneself in 
the work where employed as to fit for the next stage of possibility. 
The stimulus throughout is the hope of enh&nced earning power, 
which, in the case of 'the great body of railroad employees, comes 
only with advancement to the next grade of service. The number 
of men who at some time take these courses is very large. The 
writer was informed that the representative of a correspondence 
school at Altoona, on the Pennsylvania Railroad, has at this writing 
some 3,000 students on his register. 

Between the pronuse of the prospectus and the results achieved 
is a wide gap. The learners are raw, untrained boys and youn^ men 
living in an atmosphere uncongenial to study, with little p6wer of 
mental concentration, and of fitful zeal. The percentage oilapses 
is necessarily high and those who fall out become discouraged. 
But so long as the correspondence course does not essay to compete 
with real school work, its net results, notwithstanding all the failures, 
ore on the credit side of the ledger. Those who have persevered have 
found in it their opportunity, and those who have failed have neverthe- * 
less learned a few things — especially have they come to realize that 
there arc definite standards of excellence and intelligencc^in their work, 
Tl^ so far tends to set up the workmanlike and professional spirit, 

*Ae popularity of the correspondence school points to the need 
which exists in this field. It should be recognized as »a stage to- 
ward the ideal condition of apprenticeship ancl resident instruction 
in combination. From the correspondence school it now is, rail- 
road managers frequently expeqt too much. But the tuition fees 
are suflSciently high to justify these schools, it would seem, in plant- 
ing resident instructors at the larger railroad centers, and giving 
tKeir students personal supervision. A little care in accepting 
students, and in advising with them on entrance as to the work they 
could best pursue, would save such enterprises* from the appearance\ 
of excessive commercialism, which is a cause of much criticism to-day. 

The method of the correspondence school has so far justified itself 
that sometimes railroads themselves have formed a sort of coopera- 
tive correspondence school among the officials of several roads in a 
given locality. Some of the division ofiScials (at New York City) 
of the New York, New Haven and Hartford, the New York Central, 
and the Lackawanna railroads for some time Conducted such a 
school. The "defect of excessive commercialism was absent. The 
officers who supervised the work were properly compensated^ but 
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there was great caution exercised not to encourage the hopelessly 
unfit to take the course. It served as a recruiting agency for the 
roads interested at a time ^vhen good labor was exceedingly hard 
to get. 

EDUCATIONAL BUREAU OF INFORMATION OF THE UNION PACIFIC 

RAILROAD. 

The most recent and comprehensive departure made by any rail- 
road in using the method of the correspondence schools is that 
evolved by W. L. Park, general superintendent of the Union Pacific 
Railroad, and inaugurated by that railroad under Mr. Park's general 
direction September 1, 1909. The railroad has established what it 
calls an ‘'Educational Bureau of Information.'’ In describing this, 
Mr. Park w'rites the following: 

Our objects in establiahing this Bchool are to reach the young man who haa not been 
permitted to remain in school filt er 16 years of age (of which there are 90 per cent of the 
entire population of the United States), and to promote loyalty through appre<dation 
of the company’s interest in the welfare of the employee, bringing about courtesy to 
patrons and raising the entire personnel to a higher plane. 

The advisory Iward is composed of general officers, a majority of wffiom have college 
educations— all thoroughly practical. The chief of the bureau is a graduate of Purdue 
University, a mechanical engineer, and for several years employed as a locomotive 
fireman, t^istant air-brake inspector, and also ior several years with one of the large 
correspondence schools, a good part of the time in charge of the dynamometer car, 
employed in inspecting transportation on different railroads. The assistant chief of 
the bureau is an expert accountant, agent, and traffic man. The tutors are from the 
ranks, selected by reason of special qualifications from both educational and practical 
view points. The work is educational on the lines of now existing correspondence 
schools, by field work and by actual school work, the latter given mostly to agents and 
mechanical apprentices, the entire scheme on the partial time educational methods 
now coming into vogue, but extended to .all employees, regardless of age or educational 
qualifications. Wo can teach every student something. * It is not the object of the 
bureau to make officials, but to make more efficient employees, from whom will 
n^urally come those who are qualified to become officials. The bureau has no prestige 
as to promotions, which aro made as heretofore on the recommendation of the imme- 
diate superior, but the stopping stones afforded by the school places in the hands of 
those ambitious to advance the means to do so. 

The course commences with: 

1. A paper on how to study. 

2. The history of the Union Pacific. 

3. Geography of the Union Pacific. 

4. General. * 

6. Geographical parts, embracing in their entirety each of the divisions of the road. 

From this the papers branch into Mechanical Engineering, Signal Work, Trans- 
portation, Traffic, Maintenance of Way, Civil Engineering, Agents’ Course, Air-Brake 
Course, Locomotive Firing, Locomotive Running, etc. 

The scheme is an innovation. It eliminates from mechanical engineering, marine 
Work, hydraulic engineering, etc., and specializes on railroad mechanical engineering. 
This is true of all courses, teaching only that which is applicable to railroads, and par- 
ticularly to the Union Pacific, using our standards, rules, and specifications. 
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The men take to the Kheme — it is something* they have long wanted. In the 
three months since the bureau was esUblished over 600 students have been enrolled, 
all eam^ly pressing their special work to the extent that success is assured] 
the possibilities are unlimited. The bureau Work is gratis to employees; it does 
not in any way compete with established schools; it fills a place not now occupied, 
extends to all employees that which has heretofore been confinecT^ to only a fe^ 
mechanical apprentices, and makes more efficient employees, arousing an interest 
in general knowledge which will call for further investigation extending beyond 
that which our school will afford. 

Thus we see that out of the railroad organization has been designated 
a staff of experts in their various lines of specialty, who have severally 
undert^en the development of courses in their specialties. For this 
service they receive special compensation from the railroad in addi- 
tion to their regular compensation in their regular duties. The 
enlistment of such highly specialized and practical men under a 
competent director who can edit, digest, and coordinate the contri- 
bution of each froni his department assures a literature of practice 
probably advanced above anything so far developed, ^When a group 
of men of such training are called upon to devote part of their time 
to reducing to statement the principles of practice in their every 
day routine, and then to the instruction of eager young men widely 
scattered through the service, such instruction to be parallel with 
and explanatory of their daily work, the results must be large. * 

The method of inaugurating this school and a r6sum6 of its working 
schedule are set out in the circulars of the general superintendent. 
Nos. 23 and 24, as follows: 

Union Pacihc Railroad (’oiipany, 

Office of General Superintendent, 

Omaha, Augmt tS, 1909. 

(^RcuLAR No. 23. 

Announcement of plans and privileges of the educational Bureau of Information of 
the Union Pacific Railroad. Company, referred to in General Superintendent's Cir- 
cular No. 22, August 20, 1009. 

The fundamental reasons for establishing the educational Bureau of Information are: 
First. To assist employees to assume greater responsibilities. 

Second. To increase the knowledge and efficiency of employees.* 

Third. To prepare prospective employees for the service. 

The privilege of using this bureau is open to all departments and employees free of 
any charge, the company maintaining the bureau for the benefit of the entire service. 

The work of the bureau will be controlled by a board of supervisors consisting of the 
following officers of the company: .Vice-president and general manager, freight tiaffic 
manager, general superintendent, chief engineer, superintendent motive power and 
machinery. 

An advisory board, consisting of employees selected from the various departments, 
^ act with the chief of the bureau in handling a(l questions relating to their respec- 
tive departments. 

All communications will be addressed to “Chief, Bureau of Information, Pacific 
Express Building, Oinaha, Nebraska. “ 

1488^10 7 
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A08I8TINO BypLOYEES TO ASSUME GREATER RESPONRIBlLITtES. 

The bureau will offer any employee desiring to qualify himself to assume greater 
.reBponribUities a course of reading and study along the line which he may indicate. 
This course will be conducted somewhat on the method of now existing correspondence 
schools, and will be prepared with special reference to the needs of the particular case. 
This course need not necessarily be confined to the particular work of the department 
with which the employee is connected, but may embnu’o any subject, the knowledge 
of which may be of value to the employee in the position now occupied or which would 
help to qualify the employee to change positions to a lino of work which would be 
more nearly suited to the ambition or deeire. 

An employee taking up a special lino of work of this kind must show his interest in 
it by doing a reasonable amount of reading or studying. Otherwise the company will 
not bo justified in continuing the expense of maintaining the employee on its student 
rolls. 

Those selected for advancement to minor official positions will bo afforded an oppor- 
tunity, before formal appointment is made, of acquiring a knowledge of the practical 
workings of such departments as they have not been intimately connected with, 
through a tern poi ary connection therewith under the direction of the heads of such 
departments, and at a salary fixed by the board of supervisors. 

INCREASING THE KNOWLEDGE AND EPPtCIBNCY OP EMPLOYEES NOW IN THE SERVICE. 

This b urea# offers to a|J employees the opportunity to increase their knowledge, 
thereby increasing their efficiency, 1^ means of the information department feature. 
Employees desiring information on any problem or proposition connected with their 
work, or on railroad matters in general, can, without any formality, address this 
bureau, stating the informatipn desired. Natne and address, position or occupation, 
division, district, office, (>r shop where employed should also be stated. 

This information will be furnished promptly and in as simple and practical a man- 
ner as possible. * 

All inquiries will be addressed to the chief of the 'bureau of information, but any 
inquiry requiring special departmental information will be .referred to the member 
of the advisory board best qualified to give the information desired, it being the inten- 
tion to have all inquiries answered in such a manner that they will in nowise conflict 
with the instructions, ideas, or precedents of the department to which they relate. 
Questions referred to members of the advirory hoard will not <rarry the. names of the 
employees desiring the information, although a record will be kept available to the , 
heads of dopflrtments wishing to know who of their employees are seeking to increase 
their knowledge of railroad matters. i 

It is the intention to further this work by means of lectures on live railway subjects, 
to be ((ivon from time to time at various district headquarters. Pamphlets and reports 
wiH be distributed periodically, containing information on subjects of intereert. 
Classes will be organized at various points to teach important subjects, and a repre- 
sentative of this bureau will be continually on the road to handle matters which can 
not be properly '«ixplained or demonstrated by correspondence. 

FREFARINO PROSPECTIVE EMPLOYEES FOR THE SERVICE. ^ 

This bureau will be glad to register the names of dependents or relatives of employees 
wH6 to enter the service of t)ie company, and will also keep in touch with various 

universities, collies, high schools, and technical schools for the purpose of having 
at all times materuj on hand to supply help desired by a.ny of the departments. 
Pmohs registering with this bur^u may indicate the particular line of work which 
, they desire to follow. They will be given every opportunity for learning the ele- 

m^emtary methods and requirements of the department they wish to enter, and while 
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it w not i^mised that poBitions will begiVen to all applicanta, it ia, boweve^, pxpected 
that the vanouB departmente will avail themselves of this opportunity for filling 
vacancies iii their ranks from individuals registered with this bureau who have taken 
advantage of the opportunity to qualify thcmselv^ for the iXMitions dosired. 


A pproved : 

A. L. Mohleh, 

Vice-Preiidenl and General Mana*jcr. 


W. L. Pahk, 
General Superintendent. 


Union Pacikic Railroad (’ompany, 

Ofkice of General Superintendent, 

Omaha, October 20, 1069. 

Circular No. 24. 


In connection with General Superintendent’s Circulars Nos.. 22 and 23, regvding 
establishment oT an educational bureau of information, the following extracts from 
the proceedings of the fourth annual meeting of operating ollicials of the Union Pacific 
Railroad. Company, held September 24, 1901), arc reproduced in this form for the 
puriHwe of giving a better undersUnding of the objects of the bureau. * 

By Mr. Buell, chief of the bureau: 


Ewh of the objects of the bureau will be discussed separately. 

First ofcjcr/.— Assisting employees to assume greater responsibilities. 

All practical railroad men realize that much of their work is governed by what 
may be termed unwritten laws. Few books are published which give practical 
information of value, and many employees are so situated that it is impossible under 
present conditions to acquire a working knowledge that will fit them to assume greater 
responsibilities. You gentlemen have had the perseverance to work out your 
own betterment; have used your eyes, ears, and bruin to learn all vou could of the 
rea^ns for doing things that w'cre going on around you daily, and by your fitness 
have overoome your difficulties and risen to your present official positions, but who 
can tell how much hardship and how many mistakes might ha\o been saved had 
you had the opportunity to learn much of this unwritten law, gleaned from the experi- 
ence of, and put in practical form by, those who had “gone through the mill “ before 
you. • « 

' It is the purpose of this bureau in its first object to furnish courses of reading and 
study especially prepared utidcr the direction of the advisory board to cover as much 
of thiffso-called unwritten law as poewible, and to combine with it such existing instruc- 
tions and written matter as will assist an employee to assume greater responsibilitiee 
in the line of hi$ work. 

' The course will be conducted somewhat.on the method of now existing correspond- 
ence schools. 

The privilege of taking a course of this kind is offered to ail employees by the part of 
General SuperintendenFs (’ircular No. 23 reading as follows: 

“The bureau will offer arty employee desiring to qualify himself to assume greater 
respqnsibilities^a course of reading and study along the line which he may indi- 
cate. * * 

“This course n^d not necessarily be confined to the particular work of the depait- 
ment with which the emnloyee is connected, but may embrace any subject, the 
knowledge of which may be of value to the employee in the position now occupied 
or which will help to qualify the employee to change positions to a line of work wnich 
would be more nearly Buitea to the ambition or desire.’’ 

This statement was made broad enough so that no employee need hesitate to state 
what he wanted the bureau to do for him or what line of work he wad ambitious to 
master. Certain reasonable qualifications, however, are implied, and these are con- 
cisely set forth ^ follows: 

Firemen, qntil they have passed promotion examinations in rules, air br^e, and 
machinery, will be assisted only on rtoatters pertaining to the knowledro denary ' 
to paae these promotion examinations. 
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Brakemeo» ewitchmen, etc., until they have, named all promotion examinationB 
for conductoiv, yard foremen, etc., will be amietea only by anewere to euch que«tionii 
aa they may aak the information bureau, although we. do not limit the number of 
questi^B they mv aak. An exception to this will be made in the case of brake- 
n»*n ha^ng had thi^ yeare’ experience, or more, one year at leaat of which haa 
beej>jwrved on ^e Union Piwific Railroad, in which nu*e an advanced courae may 
w^taken up with the permiaaion of the general aiiperintendent. 

O j Stenographera, clerka, etc., wdll bo allowed to take up atudica pertaining to the 
de^ment in whu'h they work aa long aa they are not of too advanced a character 
and m epwial caaee where they are anximio to get into a different lino of work tht‘v 
may be allowed to Uke up a study of work in other depaitmente. by the approval 
of the general oupennlendent. . * 

It ia not the intention to teach elemenUry or rudimentary aubje<'ta, such a** arith- 
metic, wntin^, apelling, grammar, etc., which can bo learned in ordinary night 
echools or businoea collegee, except in certain particular cases, such aa shop clames 
for apprentices, or where an eniployec is located at such a point that there is mrother 
TOy for hiin to get this training and the training of this man in the particular sub- 
ject would be a beneht to the company. 

In planning the different courses now in preparation it was thought best to re<iuin> 
each student to familianze himself with the history of the ITnion Pacific, its geographv 
and reeoupcee, and to also give an outline of the federal and sUitd laws which affet'tod 
the road. In all cases this will probably bo the firtt work of the different courses. 
Courses a^e now being prepared*on: 

The maintenance of automatic blm'k signals. 

Mechanical engineering as applied to milmad w'ork. 

Track work in both English and Japanese. 

. * Station work. 

Freight traffic. 

Accounting. 

Railroad ofieration. ’ ■» * 

Electric lighting and power. 

Questions gnd answers for (ireincii studving for proniolioii examinations in 
machinery. 

Additional courees planned are; 

Gasoline motor car work. 

, Analysis of statistics. 

Maintenance of interlocking plants and their construction. 

Car building: 

Shop practice. 

CivU engineering as applied to railr<ia<l w'ork. 

Refrigeration. 

The courses now being prepared all start with the elemeuUiry work and lead up 
step by step so as to give a general practical knowledge of the subp^ l. Studeiila 
assigned to these courses will be started on the first work, and while it will be in the 
nature of a review for «<»me of them it is hoped they will all pnilit to some extent by 
a study of this elementary w*ork, thus insuring a thorougli knowle<lge of the subject 
as they progr^, and that they will have patience with the bureau until the more 
advanced work can be gotten out. 

The first work will be sent out about November 1 . 

Where special courses are asked for, the applications will be considered by the 
^visory board and the course furnished, if practical, at as early a date as possible. 
The lessons will be sent out to students in two forms; First. Lessons which have 
been specially prepared by the bureau will be mimeographed on standard letter-size 
paper, with cloth binding, and student may keep these. Second. Instructional 
matter%to be rtudied from books already printed will be outlined, showing just 
w^t parts of the printed work must be mastered, and this outline sent to the student . 
with the book. These books will simply be loaned to the student, and he will bo 
held responsible for their safe return, and in case of failure to return them they will 
be dhaiged against him at coat price. . 

TThe books may be kept a rea^nable time, student being notified as to when ho 
should return them. An extension of time will be allowed for good cause. 

A set of questions will be sent with each lesson. Written answers must be aub- 
? n "u T ^ “tisfaotory understanding of the work before additional lessons 

Will be furnished. Students must show interest in their work by doing a reasonable 
amopnt of studying. They will not be crowded, but lapses of sOveral months with- 
th considered sufficient grounds for dropping them from 
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•» received and a blank 

form ecnl out to be filled in with information ae to the education and practical experi- 
Sv nf .nt*’*: K?"l’ V^'lher with a autement aa U, wKether be hai mad^ apS 
V i M lo *ny technical ma«axlne, or a atudentof a 

tn^hi*^ ' * h^««irw» the bureau to do 

for him, the inthrmation he wanta; what lino of work he wanta to advance in and 

what (m reason) he iH aml)iti')U 8 to l)oromo. , 

ihlYHf when oomn^lete, is consideretl by the advwor>' board, and if 

^^1/* u ™^***^° roqueeted is of tno proper wirt the course is awiy^ned. 

T'^ *‘“y qualifications above noted are in 

kL o i coi^pondeiK'e is had wi\^h the applicant, until something can 

be ^ign^ that 18 satisfactory to both the applicant and the ad\T 8 ory boaH. 

Men selwted for advancement to minor oilicial positions will bo afforded an oppor- 
tunity, before formal ap|K)intment is made, of acquiring a knowledge of the practi^ 
working of such departments as they have not been intimately connected with 
through a temporary comuH'noii therewith under the 'dirtnlion of the heads of such 
de|>artments, and at a salary fixtni bv the board of supervisors. 

(_oinpl^pto records will be kept of the student work done by employees. 

Sfcona ohjfrt. lncreiu<ing the knowledge and ellicienry of eniplovees. 

Karoly a day pass's in the course of a busy man’s career but that some question 
comes to his mind on which he would like information. The majority of such ques- 
tions however go iinanswer^l unless some pressing necessity makes it imperative 
that, lime be taken to obuun the answer. Workmen hesitate to ask too many questions 
of their foremen foremen let some i>oim go rather than to ahoW their lack of knowledge, 
and *k>me olhnals even clothe their lack of knowledge on occasional points in tlie 
mantle of re«‘rve rather thaiifto ri.Mk^heir oniciaJ dignity by askinj? a question of a 
subordinate who aiviimea t heir knowledge to be universal. Many qiiwtions whK'h are 
asked are answered in such a way that the questioner d<K*a not understand the point . 
cleyly and rather than to app«*ar dull or slow the matter will often be dropped. 

' ^ *'.**’ the pur|:^ise of this bureau in its sec'ond object to provide a means whereby any 
empIo>^ desinng infopiation on any particular question or problem met with from 
day to day can send this question to the bureau for an answer. There is no formality 
connected with this matter; all that is necessary is to write the question and mail it 
f?»ving name and address, where employed, also position or occupation. 

I he information will be furnished thmugh the bureau in a simple and practical > 
manner and as prompt W as possible. In about a month this bureau^ll have its o^ 
desiralde ^ ofTicials can g«‘t information direct by wire, using cipher code if 

Qiiestions, when received, are copi<*d and referred to the member of the advisory 
board best qualified to answer them, it being the intention to have all inquiri^ 
answered u such a •manner that they will in nmvise confii< t with the instruetions. 
Ideas., or precedents of the department to which they relate. The answers are held ^ 
and passed on by the advisory lamrd at the first nieetiiig and are then sent to the 
questioner. It i.s not the intention to have qiu^stions requiring the oflirial ruling of 
some particular pennon s<*nt to the bureau, hut if such questions are re< eived it is the 
• intention to handle them through the bureau, having the proper member of the ' 
advisory T)oard send them to tho proper official for a ruling, after which they are 
n»lurned to the bureau. In castes of this kind the questioner, when his answer is 
returned, will ^be requested to refer such matters through the r€*gular channels in the 
iiiture. • ^ ^ 

All questions are handled in\p(Vsonally; the name of the questioner is not shown on 
the quf*stion when it is passed to the advisory hoard member for handling only the 
questioner s occupation being giyoa^ nof is the name of the advisory board member 
umishing the answer shown. No limit is set on the number of questions that may 
he asked, and an employee may ask for information every day, if he so desires. 

A record y of all answers, catalogued fer easy reference, and a card catalogue 
-shows whi^t* of the employees are taking advantage of this branch of the bureau. 

//um oftrtff.— Prepan ng prospective employees for the service. 

The prora<rtion of desirable men and the elimination of undesirables creates a con- 
stant demdnd for new material throughout the oi^ganization. The demand is tttrbaps 
greatest for: ^ 

^ Station helpers, Signal men, 

Operators, Freight house men. 

Agents, Clerks, 

Brakemen, Oommonlaborers. ' • 

It is the purooee of this bureau in its third object to toist in supplying men of good 
reputation and ch^ter for.vacanciee of this order, and where possible to traift these 
men as far as practical in the duties of thHr prospective work be^e their employment. 


lt)2 EDUCATION fpn efficiency in RATHjROAD service. 

To this end, applirationa for employment will be rei ei vod by thin bureau, proferenro 
, in all caaes being given to dcpcnaentp or relatives of omployeefl; 

The per^nal history of all applicants will be obtained, references investigatctl, and 
, each applicafit req^uin^ to take a physical examination to aasiire m that ho con pass* 
our requirements, if his rtx'ord is satisfai'tory and wo wish to employ hfm. ' 

The nam^ of all available applicants will kept on file at the bureau, and anv* 
omdal wishing help can apply to the bureau for it.. 

If Mtisfactory material is on hand, it will bo furnished iinmodiaUdy. 

This bureau, however, will not solicit fMwii.oiis for applicants. RtVquests will have 
to come from the general organization to this bureau if assistance is desired, and the 
interest of the bureau in the men fqmishi^d ceases when they are employed, uulehs 
later they take advantage of the privilege of the information or e<lucational featunv. 

Applications of experienced railroad men, when n»ceived, will also \w looked up.by 
this, bureau and ^ir nanit^ plrntnl on file, although it is hof>ed th^it all positions 
suitable ft^meir-(nthi^ class can be filled from our own ranks. 

The narn^of student employees making marked progrt'ss in their studies will Ih« * 
pl^ed before the general supefiutendent for his information, and it is hoped that in 
, this way men available for iiitimotion wdll huv(‘ a l>elter chance to <'onne< t wil^b vac iin- 
cies which they may be q.ipilified to fill, and thus the mn’easity for going outside onr 
ranks to fill such pijeitions be still further redm ed. 

Where pnu'ticai to do so, the elementary lessons of suitubie courses may be stuit to 
applicants whom we think we will have use for in the future, so that they'can be pre- 
paring thepisok'es to give better service when emjiloyod. 

In addition to the foregoing, there will be established under this third object schools 
at the bureau’s offices for the preparation of student operators, brakemen, and signal- 
service men by personal instrudion . Students of telegraph schools praparing fur 
jpositions as student operators' wu 11 on graduation from their course in ttdegraphy he 
brougl^t to Omaha and piit through a course of training of from twm to four wtH»ks‘in a 
model local station fitter! for this work. 

This station w’ill be equipped with the regular hx'al station funiiture and forius, 
wires will be cut into an operator’s table; tariffs, tickets, baggage cluH'ks,^time cai-ds. 
etc., will be used to familiarize these students w ith the actual work they will have to 
do when they go in service, and an instrueior will direct their work aiitrtx‘e that they 
have the knowledge paessarv to give satisfai'tory servieo beforeHhey are sent out. 

The training of applicants for positions as brakeiuen is a more difficult pm posit ion 
but it is hoped that men can l>e taught the operating and bhx k-signal rules, tiie signals, 
how to pj^'K hot boxes, and care for their markers and lanterns'. 

In addition to this, and probably most important, there will be instilled into them 
the knowledge that honesty, sobriety, careful attention to duty, and the observanct^ 
of aH rules and regulations will assure them of a steady job and the right to hope for 
future promotion. 

The training of applicants for positions in the signal department will be accom- 
plished by actual work on batteries and signal appliaiu'es installed as a part of the 
Bchool 8 equipment, and while this school in thest* branches w’ill bo exi>erinientaL 
there is reaeon to hq|)e that the experiment will be a success, as proved by better 
material furnished due to its establishment. 

I want to tell yousomethingof the results aceomplished t6daU* (September 24, 1909). 
and a little about our forecast for the future. ’ ’’’ 

This bureau was announced to coiunienco operation September 1. Since that date 
there have been J57 applications for courses of instruction received from etoployee^ 
in the service. Of these 157 applications^ just one has been impracticable, what J 
mean by impr^ticable is where the' man has wanted to be president or something of 
that kipd. With this exception, the other 150 of these apiifications have all shown a 
definite want on part of the employee a^^kiiig for instruction! He has told w'hat his 
positien was and has said he wanted certain things that he could not get in any otln r 
way or had not gotten in other ways. Wexather expex ted the percentage of applica- 
tions that were not sensible to be high; that a good many of the younger men in the 
service would ask for thinm that weref beyond them, but with the exception noted 
the correspondents have all shown a definite desire for some certain thing. 

The class of these applicants range from assistant superintendents, train masters, 
traveling engineers, and division foremen down through the entire organization to 
tr^k laborers and engine wipers, and the courses yked for have covered almost as 
wide a range as do the positions of the men who ask for the courses. There have been 
q^uite a few cases where fnen have asked for training outside of /hefr departments. 
Th^e, of course, are all being followed up, and courses will beai^ested, as outlined 
s m toe paper, that will prove satisfactory to the student and which the advisory board 
will feel justified in allowiug-students to take up. 
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Under the second heading of quMtions that are ashed of th 9 buieau, there have only 
boon twelve que^ions sent in so' far, and we feel aa soon aa the men realise a little 
more thoroughly the privilege’they have in Seking these questions that a.great many 
more a'i 11 come in. 

The questions at^ked have ranged from technical mat tern down to very simple things, 
hut I feel satisfied that the departmeni will grow more and more as the men reanee 
they have an oppohunity of having their daily questions answered as they edme to 
mind. ♦ 

Tnder the third objeel, we have re^eiveii 64 applications to date from outside 
pariiw; that is paring not in the employ of the Union Pacific. I am very sorry to 
say, howev(*r, that the ratio of applications from outsiders to applications from relatives 
of omployew is low. There have bet»n 60 applications from outsiders who have seen 
n<*wspaper write-ups of the ‘‘Uarrinutn scheme, as it has been termed in the papers, 
who have. asked for information and expressed a desir(\to tgko up wurk.ia Otis scnool. 
There have bmi only four applications to date fronr relatives or dependent members 
of employt*es* farailiw. 1 1 is nopt*d that as soon as the employees reafixe the advantage 
offered there will be more ef them who will have their relatives apply for positions. 
In other words, we are a whole lot surer an employee's son, or sAme menvoer of his 
faqiily. than we ore of some boomer we know nothing about whoyhfs no interest in 
staving with the company. * • 

fxx)ki^ into the future of this detriment, the problem is such that it may turn into 
a very big affair. We have a sufficient number of employees on the line who, when 
they roaUxo the advantages that are offered, will take some study or use the bureau in 
some wa; \ so that we exper t it to develop ii>t6 a pretty big undertaking. The officials, 
however haveri^alized that it would develop into tf big undeTtaking and they have not 
hesitatei to go into itj^realizing the fact that, while we.can not attach a dollar and cents 
\'b1uc to information imparted to our employetv, ntill we all realize there is an actual 
dollp ai d iH»nts value to the betterment of the anowledgo of men in the service. 

We cuu make u for<H.*ast of some future work. It is possible that we may be able to 
cooperate with the prest*nt apprtmticivhip. classt^ ana put them on a broader basis. 
It is poe!«ible that night class«>s will l>e established in 6maha at the burimti's school- 
nmitfs for the as'^istanee of the men here at tliis point. We have at 4,he bureau office 
the nucleus of a library of twhnieal, rtfilroad, and scientific books. We expect to 
haye.grc wing from the nucleus that is started as good a library as can be gotten on 
those su >jw’ls, and from the courses prepared frond time to time to secure SQjnething 
that wil be really valuable. It is possible that the library will be thrown open , 
even- for use of employees at Omaha, and it is also entirely possible that some 
scheme fpi^circulating these books over the BysU*m will be devised. That, 1 think, 
however,! will be limited to the officials of the line, because such employees as want 
this inJfor^atioii should get it through the various c;ourse8. 

Plans have been instituted to issue pamphlets from time to time and to deliver 
courses of b^cturos at various points along the lino. , 

• In addition to the hK'al and correspondence wj^ that will be done, Mr. Siever, 
assistant chief of this bureau, will devote considchible of his time to going over the 
road, hnnillihg matters which requir(» personal attention. In this way we will be in 
Umch with work being done in all three departments, and while hi time will be 
devoted prin<*ipally to the w’ork of the lot’al school here, in ^ucating the station 
helper studentsin telegraphy and assisting with the other school work, we plan to use 
a certain amount of his time, which will be devoted to matters on the ro^ can 


^ .. Omaha, 

where wo can get at the boys directly and teach them the things that it is necessary for 
them to know.' 

We are allowed to use tbe railrood mail for all correspondence 'relating to Union 
Pacific matters, so there will be not even the <’ost of fiostage to the men. 


PjrtiK: Mr: Buell touched on one subject I desire to speak about, which is 
not a part of the school-;— at least will not be so considered. It is the fitting 
B for, increased responsibilities. This is somewhat experimental, but our 
far haVe been started in connection with one of the ^in masters. We have 
, , >d a siibstitute train master and taken one of the train masters who has now 
been in the service a year, and started him out on this new work by which he can ^n ■ 
experience which will be.q|[value to him further along. He is now in charge oTap 
extra gang on the Utah djviSon. As to his qualifications. He has been a conductor * 
and had some little track experience. He was riven chf^e of this extra gang and will 
probablv be so employed for two or three months, at which time it is expected he will 
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t^e up» ilk coimMtioii with the' echo6l, a study of maintenance of way work. After he 
. , has got^n ^me idea of maintenance of way work» it is the intention to place him in 
^'one of the ^ps* awis ti ag the gangs, to take down and set up locomotives, and do other 
. work which wUI give him a more ettended knowledge of the machines usednn trans- 
portatipn. / • 

I think there is no doubt, after he has been in the shop two or three months, he will 
have a better knowledge of the locomotive than he had before. 

T# wnll Ka Altai tA*'AA*mAA Aa £_ .C .• *' An « 

\g omcee — perhaps 
of conductors and 

. . « — , : they zhake and cor- 

rections that are necessary to be made from that office; and in that way he certainly 
miret Inquire im inside knowledm of that part of bis su^rvision. '' 

into one of the other accountini 


aufhtor and into the aucUtor of equipment account's office, and possibly a little l5er 
inth one ol the ei^neering parties on the road,- and '^ter nis year has pass^ he will 
be assigned to duties as train master in some loctdityand one of the other train^masters 


taken into the same class of work. 

Wj^ront you to all take this plan back with you and pass it along down to the* 
everybody to avail themselves of tne opportunities that are 
Sered here, and we believe that through you it can be mmle a success and can be 


W. L. Park, 
Oerural Siuperinteridinit: 


made to help you all in your work. 

Appreved: 

* A. L. MOHIiRR," / . 

K«3c-Pr«idlgnt and Oerural Manager, 

It will be noted that the plwi is to make a sort of clearing house of 
information with which the 'humblest employee can have relations by 
which he may be stimulated, and through which he may widen his 
view, enhance his efficiency for his pVesent position or for that next 
in line, '.and perhaps prepare himself for any job he may select which 
may not be in the regular line of promotion with his present work. 
If not already contemplated, it is possible that the student can here 
be measured up, and have a registry made of those measurements 
that would indicate his efficiency for any job in the service, and thus 
put himself on the list of eligibles as openings occur. 

By calling it a bureau of information rather than of education an 
informal character is preserved which invites perhaps more freely the 
first advances of a diffident constituency. Such a deparffinent prop- 
erly administered is in a way to supply the place of that personal 
relation which enables the awkward, backward, ill-fitted, or mis- 
fitted to make the adjustments to an environment abstractly de- 
scribed in a lot of inexorable rules designed to define the average 
fidtuation for the average man. Some substitute of this kind the 
railroads must discover to take the place of the. old personal relation 
which can not now be restored to quite the degree known to the earlier 
*r^roader when the operating units vere so much smaller. From the 
standpoint of the railroad, sqch an agency as this offers the chance 
for the elasticity in the organisation so often lacking to the great lora 
of its odSciency/ 

Apparently tWs machinery is also used by the railroad for recruit- 
tpg purposes, and here its lisefulnesa is equally large. 


■ : ■ '‘.i" 
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XI. HIGHER EDUCATION FOR RAILROAD CAREERS. 

The adaptation of. higher education to the common usee of-life 
is of comparatively recent date. It is not generally known that the 
first degree of civil engineer in any £nglish-speaking country was 
that bestowed upon the members of the graduating class of Troy 
University in 1835 — less than seventy-five years ago — and several 
decades elaf^d before the mechanical, electrical, mining , and 
chemical engineers were evolved. 

The early college, courses, leading to the degrees of bachelor of 
arts and bachelor of science, were intended to be purely cultural- 
providing a man with the power to think clearly, but giving Kim no 
specific application of this power to any particular vocation. There 
was so great a hiatus between the mere ability to “ think straight’’ 
and the equipment for a business career that the acquirements of a 
qoUege training could not be easily traced over into the area of 
results. The college man was counted theoretical, and his natural 
awkwardness in the early stages of entering upon practical work 
was taken advantage of by the man already in harness,' who resented 
the competition of tfie newcomer. It was only the exceptional mun 
who could overcome ^is unnatural handicap, and at his mature age 
adjust himself to theduninteresting routine of the office boy and 
apprentice. This trai&ition the noncollege man had made already 
on a basis of full equality with his fellows in his early teens. The 
effort was all the more discouragfng because the college graduate 
was met at every turn by the universal prediction of ultimate failure. 
The college man who really entered successfully on a railroad career 
was generally one who enjoyed some personal relations with the 
management relations that effected the adjustment between the 
college life and the practical world, for which there was no regular - 
provision in the railroad oi^anization. In such cases how much of 
the* aspirant's snccees was explicable on the ground of favoritism 
and how much lay in the inherent superiority of the college man 
was hard to determine, and the advant^es of the college courses 
wore as far from vindication as ever. 

The deadlock between the so-called "theoretical” and the " prac- 
tical” naturally was first broken by the engineering school. The 
problems of railroad construction became so complex that they 
called into play scientific method. The rule-of-thumb man could use 
only a limited number of formulae successfully, and could evolve no ' . 
new ones. Ho built his locomotives and his bridges on the "cut and ' 
try” plan, and evolved a practice which, more br less accurately, 
-met the conditions with which he dealt. But the factor of guess or 
uncertainty was far too great. No modern bridge nor latter-day 
locomotive could be built by such indefinite rules. Mathematics. / 
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mechanics, descriptive geometry, and scientifically evolved fpnnuIaB 
of strength of material became necessary, tools for the engineer and 
master mechanic. The engineering school equipped the man with 
these tools, and in the technical departments of the railroads this 
man came/ to be absorbed into the service. By slow stages shop 
and railroad construction practice were reduced to statement and 
exac^ formula, and were related to underlying general principles. 
Exactly stated fact took the place of opinion, and drawings to scale 
with supporting formula were relied on instead of working models 
alone. Engineering associations were formed where practice was 
compared, a current literature was evolved, whereby^studies and dis- 
cussions in scientific terms were disseminated. Almost uncon- 
sciously the “practicaF' man adopted the language and scientific 
method of the “theoreticaF' man; locomotives were no longer rated 
in cars but in tractive force; bridge stresses were reduced to exact 
computation; the templet of rail was scientifically evolved; the coal 
that was burned on the locomotives was computed in heat units; 
the water that was used on the locomotives was analyzed by a chem- 
ist; exactness took the place of inexactness; general terms took the 
place of local terms. Under these circumstances the properly trained 
graduate of the engineering school has become the “practicaF* man, 
and the untrained man the “ theoretical.*' The railroad has taken 
over the laboratory, the literature, and the method of the technical 
school. In this way the transition of the graduate from the tech- 
nical si^ool to the technical departments of railroad service has ^ 
become easy. 

THE TECHNICAL SCHOOL. 

The technical school is now a well-recognized adjunct of practical 
. railroad operation. The branches which specifically apply to rail- 
road usag^ are those of civil, mechanical, and electrical engineering. 
These courses each occupy not less than four years. In most of the 
schools the first and second years of the courses are practically the 
same for all three departments, the theory being that the broadly 
equipped engineer should have thorough grounding in general engi- 
neering principles, so that he can follow intelligently at least the 
practice in fields of engineering other than his specialty. Thus, a 
groundwork in the elementary theory of physics, chemistry, and • 
electricity is generally given, reenforced by more or less laboratory 
work and by a full equipment in advanced mathematics, to enable the 
istudent to evolve and use mathematical formula. To these subjects 
are Variously * added — ^for the civil engineer — astronomy, geology, 
mineralogy, and like studies, and for the mechanical engineer, m^al-. 
luigy. A general technique is usually acquired^ by some exercise in 
dxaw^i shojp practice, and experimental method. In some colleges, 
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AS at Cincinnati, land surveying is/f*e^ired of students in niechanical 
as well as civil engineering. ■ j 
In addition to what we ha> e called general or grounding studies — 
giving elementary insight into coordinate engineering departments 
and an elementary knowledge of the sciences, and which together 
enable an engineer to relate his own department to other fields and to 
hafe a reading knowledge of their practice — is a range of studies more 
or less cultural, but in a broad sense sp>ecial to the vocation, which 
for convenience we will call vodational-cultural. Such, for instance, 
are special courses in economics, patent law, modem languages, espe- 
cially Ehiglish, with a view to public speaking and correct writing, as 
at Stevens. The theory of such studies is to add to the strictly tech- 
nical subjects of any given branch of engineering other studies that 
are intended to be disciplinary, and also those which give a kind of 
business and social outlook. At Cornell, for instance, a course in 
political economy (three lectures per week) emphasizes the “econom- 
ical value of the civil engineer as a director of industrial enterprises 
and his r6fe in the industrial de'^elopment of the country.” 

A£ Stevens Institute of Technology, in the senior year of the course 
leading to the degree of mechanical engineer, the following studies are 
taken up by means of lectures and recitations: Conunercial limita- 
tions of engineering practice— an effort to impress the fact that the 
en^neer must work in conformity with commercial c^ditibns, and 
by means of •established business methods; the principles of account- 
ing; depreciation; shop cosE; analysis of data; contracts, and the 
law gaveming these, etc. But the courses are for the most part very 
limited in this direction. The technological schools, generally speak- 
ing, include more vocational-cultural studies than do the engineering 
colleges of the universities, evidently recognizing that their students 
are leas likely to have prepared for specialization in engineering by a ; 
previous academic course, and hence stand in greater need of training 
along lines broadening to the general intelligence. But even among 
the technological schools, such studies are'frequently limited to work 
in English (argumentation emphasized) and modem languages, with i 
occasional excursions into the realm of political science and eco- 
nomics; — as at the Worcester Polytechnic and elsewhere. Armour 
Institute is exceptional in the number and quality of generally cul- 
tural subjects offered, its aim being specifically to afford young men 
“an opportunity to secure a li^ral education.” Besides modem- 
language work With special emphasis upon English, the list of the 
cultural studies at Armour includes political science, history of recent 
times, economics, business law, logic, psychology, and the philosophy 
of the inductive sciences. Special work in English literature and in 
the history of civilization is. offered as elcK^tives to all students of 
Ongineei^. 
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The method of instruction pursued in all such institutions is the 
text-book, the syllabus, the lecture course, the reading syllabus', the 
recitation and quiz, the laboratory, and the school shop. Th^ sub- 
jects are presented to the student in orderly sequence that he may get 
an intellectual grasp of them, and this he converts to practical appre- 
hension by testing out practically,, in laboratory and school shop, the 
principles enunciated in the class room. This method is follow^ in * 
order to accelerate the work; but to avoid making a mere unthinking 
student who has acquired things by rote irregularly through the 
course, the method is reversed, and the student is thrown upon his 
own resources, to evolve out practice here and there the pi*inciples 
of practice and enunciate tlie theory. In this way he does not 
become stale. 

To the school work proper are added inspection tours to operating 
plants, cessional and special lectures by practical men, giving some- 
thing of the atmosphere of routine work, apprenticeship courses, etc. 
The students are encouraged to read technical magazines, the discus- 
sions of technical bodies, and to have their own discussions. 

UNIVERSITY OF CINCINNATI COOPERATIVE COURSE. 

The University of Cincinnati has inaugurated an entirely new 
departure in university work by the combination of the theoretical 
. and practical in a unique way. They call it the cooperative engineer- 
ing course. Students taking this course, subject to the supervision 
of the mechanical engin’t^ring department faculty, are regularly 
employed in the industries of the city, under an arrangement whereby 
they spend alternate periods in the shop and in the class room. The 
practical work, as well as the theoretical work, is carefully planned in 
advance, the dean and the professors conferring with the employer. 
This course has been expanded from four to six years. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY— OUTLINB OF COURSES. 

A fair sample of standard technical courses in civil, mechanical, and 
electrical engineering is offered py those at the Massachusetts Institute 
of Technology. 

FIRST YEAR. , . 

[Ck)miiion tOMvenU oouniM.] ^ 

Fint term (common to all couraes). — MathematlcB, plane trigonometry, inorganic 
. chemiatiy, deecriptive geometry, mechanical drawing, free-hand drawing, French, 
rhetoric, and English compoation, military science, physical training. 

. 8«ebnd_ term (common to civil, mechanical, and electrical engineering courses). — 
kathematicB, inorganic chemistry, descriptive geometry, mechanical drawing, free- 
hand drawing, French, English, United States history, military science, physical 
training. 
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Civil engineering. 

FIRST YEAR. (See^bove.) 

SECOND YEAR. 


. First Unii. 

; exercise. 

I 

Sarveying and plotting ' 90 

Uatliematlos 45 

Spberlcal trigonometry 10 

i^yslcs: Mechanlost wave motion, eiec> 

trlcity 76 

If ecbanlsm • 30 

Descriptive geometry !!.!.!!!!!! 60 

Engtlab literature . 3o 

European history 30 


Second term. 


Hours of 
exercise. 


Surveying and plotting 

Topographical drawing 

Ifatbemallce 

Physics: Electricity , optics . 

Physical laboratory 

Applied mechanics 

Stereotomy 

English literature 


7« 

ao 

45 

75 

80 

45 

60 

30 


[Summer reading.] 
THIRD YEAR. 


First term. 


Railroad engineering: Fieldwork and 

drawing 

Hl^way engineering ; 

Advanced surveying 

Dynamical geology 

Stnictural and fl^d geology 

Physics: Heat 

Physical laboratory 

Dynamo-electric machinery 

Applied mechanics 

Political economy 

General studies 


Hours of 
exercise. 


Second term. 


Hours of 
exerdse. 


Railroad engineering: Fieldwork and I 

drawing i 

Advanced surveying 

Astronomy and g^esy . . . .I 

Theory of structures 

Uaterials 

Building stones and lithology ^ 

Strategraphlc geology 

Testing matenals 

Business law 

General studies 


1U5 

30 

46 

45 

30 

30 

15 

30 

15 

75 


FOURTH YEAR. 


First term. - 

Theory of structures; Bridges and simitar 

structures 

Bridge design .' 

Foundations 

Theoretical hydraulics 

Steam engineering 

Engineering laboratory 

Optioiu. • 

. r Sanitary and hydraulic engineering... 

\ Hydraulic measurements 

o / Railroad engineering 

RaUroad designing. : 


Hours of 
exercise. 


Second term. 


46 

00 

15 

46, 

45 

15 


60 

30 

30 

60 


Theory of structures: Bridges and simi- 
lar structures •. 

Advanced structures 

Bridge design 

Steam engineering 

Hydraullo laboratory 

Tnesls. 

Options. 

I H ydraullo enrineering 

Hydraulic and sanltaiY designing. . . . 
T4anltary science and public health . . . 

2 / Railroad engineering 

* \ Railroad designing 


Hours of 
exercise. 


45 

30 

00 

45 

15 


45 

30 

15 

45 

30 


Mechanical engineering. 
FIRST YEAR. (See above.) 
SECOND YEAR. 


First term. 


Carpentiv and wood turning... 
Demptive geometry 

EngUshUteratuia 

European history 

Veohanlcal-eoglneerlng drawing 

Meohankm 

PhyaIcB. 


Hours of 
exercise. 


60 

45 

46 
30 

JO 

00 

45 

75 


Second term. 


Applied mechanics 

English literature 

IfaUieinatlce 

Ifeobanlcal-en^eerlng drairing! 

Mechanism and valve gears 

Pattern work 

Physical laboratory 

Physios 

Precision of measuremento 


Hours of 
exerdse. 


45 

80 

45 

30 

45 

80 

80 

75 

10 
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Mechanical engineering — Continued. 

THIRP YEAR. 


Klrat term. 


Hours of 
exercise. .. 


Sfcond term. 


Hours of . 
cxcrclM. 


.^plled mechanlcB. 
luthematlos 


Qonenu studies 

Mkohlne drawinic 

Mstallurin of Iron 

rhystcanaboratory * . 

PhyslCB 

Political economy 

Steam engineering: ThermodyoamlcN. 


46 


.10 

60 

.45 


I 

I 


16 

16 

46 

46 


Applied mechank*s ’ 

Applied*mechanlcs laboratory 

Business law • 

E iectrical engineering , 

Engineering laboratory I 

Forging; chipping ana flling 

General stnates | . 

Heatbg and ventilation , 

Mechanical • engineering ilrawing and ] 

boiler drawing i 

i^ae of surveying Instniments.-. | 

Steam engineering: Boilers 


46 

26 

16 

,10 

16 

00 

76 

16 

00 

60 


FOURTH YEAR. 


Fiibt term. 


Applied mechanics 

Machine-tool work^ 

Dynamics of machines 

Electrical-engineering laboratory 

Electrical enrineering 

Engineering laborato^ 

Foundry 

Machine design 

Theoretical hydraulics 


Opiiont. jg. 

1. Marine engineering ???;. 

2. Locomotive engineering 

3. Mill engineering 

4. Heating and ventilating engineering. . . 

6. Steam turbine engineering 


j Hours of 1 
j exercise. 

I 

1 Second term. 

1 » 

Engineering laboratory 

! • 60 

Foundations 

' 25 

Hydraulic niotoix 


Industrial management 

; 20 

Machine design 

1 60 

Machine-tool work 

; :io 

Power plant design 

90 

Thesis. 

j X 

1 

Options. 

' 26 

1. Marine engineering 

25 

2. 1 ocoinotl ve i-oi wl ruction 

25 

Mill engineering and drawing 

25 

26 1 

’ 4., Heating and vcniltallng engliinerlng. .1 
[ 5. Steam turbine engineering * 

' i 


Hours of 
exercise. 


60 

25 

:io 

10 

60 

00 

60 


40 

40 

40 

40 

40 


Electrical engineering. 
FIRST YEAR. (See above.) 
SECOND YEAR. 


First term. 

Hours of ; 
exercise. • 

FhVslos: Meofaanics. wave motion, 
electridty 

1 

46 

1 60 

i ^ 

1 46 

60 
:io 

' 16 

30 

Mechanism 

Mechanical-engineering drawing 

Mathematics 

Descriptive geometry 1 

Joinery ahdjrottem work or metal turning . 
German or French o 

English literature ' 

European history 


Second lerin. 


! Hours of 
’ exercise. 

i 


Phytdcs: Electricity. onth« , 

Physical laboratory: Mechanics. optics... 

Precision of measurements 

Mechanism and valve gears ' 

Mechanical-engineering drawing. . . .' 

Surveying...., 

Mathematice 

Power and its transformations 

Applied mechanics — ‘ 

Metal turning or Joinery and pattern 

work 

English literature and composition 


75 

,*10 

10 

20 

20 

:io 

46 

6 

45 

60 

60 


'^Students continue during this term the language that they studied during the first year. 
^ [Summer reading.) 
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KIret term. 


Physics: Hest 

Physical laboratory: Heat 

.Elements of electrical eiiKlneerlnit 

Electrical meaatirlnft Instruments and 

methods. 

Electrical laboratory 

Steam enidneering: Thermo<lynaniics 

Mathematics 

Applied mechanics 

Political economy 

General studies 


THIKI) YEAH. 
1 h 


Hoiirti of 
exerfiao. 

j Second term. 

Uoiire of 
exercise. 

15 

1 Elements of «lectiiral engineering 

15 

45 

15 

1 Eleotrloal engineering laboratory 


Alternating currenta 

45 

30 

50 

SO 

SO 

30 

15 

75 

. 

Technical electrical meaBuramenta. . . 

to 

15 

StandardUlng laboratory and etectrioai 
laboratory 

30 

Steam endearing. ; 

30 

Machine drawing 

45 1 
45 I 

, Mechanical -engineering laboratory 

! Uiiainesa law 

* 

General studies 


FOURTH YEAR. 


First term. .Hours of 

exercise. 

Second term. 

Hours of 
exercise. 

Alleraating-current machinerv 45 

Electrical -engineering labofatorv and 
reports ^ 

Allematlng-ciirrcnt machinery 

Electrical -englDeerlDg laboratory and 
reports 

45 

40 

45 

45 

.10 

no 10 L50 
120 to 170 

Electrical tight and transmltwlon nf power . ;to 

Journal meetings and excursions ,'ki 

Technical electrical measurements and 
StandardUlng laboratory 4o 

Engineering lalMratorv 

SUtlonary structures;' ' 

Hydraulic engineering 

Thrab 

Theoretical hydranlh's :(0 

Optional studies. . . . 

Engineering laboratory 4.5 

Economics of corporatfon.s ;io 

Thesis 45 

Optional studies 30 



Massachusetts Institute of Technology is conspicuous for the num- 
ber of successful railroad men who are among its graduates. PresK 
dent Tuttle, of the Boston and Maine Railroad, is credited with the 
view that the work there done is sufficiently specialized to railroads 
/ for practical purposes, and he therefore is niot among the number who 
♦ , urge a special railroad engineering school. The specialization for 
railroad work offered at the Massachusetts Institute of Technology is 
as follows: 

Department of Civil Engineering. 

Railrood engiruering , — This Course <ron8iBl0 of a thorough study of curv'ee and earth- 
work and their application in location and construction. The first term is devoted to 
the mathematics of curves, with applications to the location of railroads, highways, 
sewers, pipe lines, etc. The second term is devoted principally to the methods of 
staking out and computing earthwork. Recitation work pr^ominates, particularly 
in the first term, and many problems are assigned for solution outside and in the class 
^ room. The applications of this course are further enforced by the following course. 

Railroad dravnng and field tiwi.-— In the first term a survey is made for a railroad 
some 2 miles in length. The reconnaissance is followed by the preliminary survey 
and the location, and the work is conducted according to the meth^s of piodem prac- 
tice in laying out railroads. Upon the completion of the field work the line is plotted 
from the notes taken. In the second term, the field work consists in laying out curves 
of various kinds and in staking out earthwork; while the drawing consists in the con- 
structioD of the profile of the Un^ surveyed, and of practice in adjusting a line of zail« 
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road upon a contour map, wijh computation of the earthwork and the preparation of a 
**mafls diagram” for the determination of questions of “haul” and of “borrow and 
waste.” 

Railroad and highway detigning.— A course, including problems in contour location; 
the proportioning of culverts and waterways; the design of track work, yards, station 
grounds, interlocking signals, and other practical railroad problems involving the 
applicatiolr of principles. Each student is given a different problem to solve, and the 
work is critically corrected and discussed in detail. « 

A further course in railroad engineering, given in the fourth year, considers mainte- 
nance of way; the economics of railroad location, with a critical study of train resist- 
ance, and the influence of grade, distance^, curvature, and rise and fall; rolling stock 
and motive power brakes; signals; yards and stations; tunnels, and street railroads. 
The object is to give the student a comprehensive knowledge of railroad and street- 
railway engineering. 

Special attention is given in another fourth-year course to questions of economics in 
the various operations which arise in the construction and operation of railroads. 

Department of Economics and Statistics. 

Economics of corporations.^^ course treating of the nature of <!or|x>rationH and their 
legal development, accounting, valuation of bonds, holding companies, lighting com- 
panies, street-railway franchises, and the taxation of corporations. 

Railroad economics . — Lectures and recitations and special investigations under the 
supervision of the instructor. The method employed is both historical and compara- 
tive, and each questioili is discussed, so far as practicable, in the light of European as . 
well as American experience. The following are some of the topics covered: The 
history of railroad development in the United States, methods of flnancing new roads, 
character and cost of construction in different countries, competition and combina- 
tions, public service, rates and fares, freight classification, methods of accounting, 
reports and statistics. Special attention is given to the relation of the railroads to the 
State, and students are encouraged to investigate problems connected with govern- 
ment regulation and control. 

Department of Mechanical Engineering. 

Locomotive ei^neering.—heciuree and recitations. The option in locomotives con- 
struction begins with a careful study of the form and proportions of the details of the 
more usual types of locomotives. Sets of complete detail drawings of modem locomo- 
tives, both simple and compound, are used for this purpose, a considerable number of 
such drawings having been furnished to the department by different locomotive 
builders. While most of these are American, nevertheless consideration is given also 
to those of foreign construction. The students make calculations of the stresses to 
which the various parts are subjected, and thus learn to determine the strength of the 
different members, modem locomotives being used for this purpose. A study is made, 
also, in some detail, of the compound locomotive, of train resistance, of air brakes, of 
heating cars by steam from the locomotive, of the modes of conducting locomotive 
tests, of the economy and performance of both simple and compound locomotives, as ' 
shoirii by tests, etc: 

Department oi Electrical Engineering. 

Electric railways . — A course of 30 lectures and quizzes in the second term of the fourth 
year, including a discussion of the constmetion, equipment, and operation of different* 
types of electric roads, together with related problems in power transmission and the 
mechanical engineering of electric power stations. 
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Organization and adtninutralion of puhlic-tervice companies.— Threo hours of lecturw 
or conference per week through the year, accompanied by cxteiwivo aaeigned reading 
and examination of operaUng records. The cqurse treats of tho rclations of public- 
service companies to the governments and to the people, the methods of organizing 
public-service companies and the l^itimate expenses entering into tho coot of organ - 
izaUon, their management viewed especially from tho commercial aspect, and tly* 
legitimate functions of such companies. Certain aspects of the subject are discus.«Hi 
by the department of economics, particularly from the point of view of public interest. 

At Cornell and Purdue universities the specialization in civil, 
mechanical, and electrical railway engineering courses is carrietl 
further. At Cornell specialization for railroad purpo.ses takes tho 
following form: 


CORNELL UNIVERSITY— OUTLINE OF COURSES. 


. Railroad Engineering (College of Civil Engineering). 

Field work includes laying out of curves, turn-outs, etc., and the staking out of 
structures in addition to making the reconnaissance and the preliminary and location 
surveys for about 6 miles of railway in the Inlet Valley. Work cross seefioutMi and 
p^ition of structures detormined. Drawing map, i>rofilc, and plan of structures. 
Earthwork computed from cross sections. Estimates on quantities, costs, etc. Recita- 
tions and lectures take up field problems, computation and cost of earthwork, subgrade 
and track structures, track work, economics of railway local ion and operation. 

Railroad mainte7iance of Tcoy.— Construction and maintenance of track and accessory 
structure, gradients, and alignment. Design and maintenance of yards and terminals. 

Railroad operation and jnanagement. — Organization. Relation of management and 
operating departments to construction and maintenance. Block signaling and inter- 
locking. Rapid transit. 

Railroad construction and maintenance.— Economics of location and construction, 
with construction, strength, and durability of track structures. Maintenance and 
operation. * 


Department of Railway Mechanical Engineering (Sibley College of Mechanical 

Engineering). 

Coumes have special relation to design, manufacltirc, service in oi)eration, repairing 
and trials of lo<*omotives and other rolling stock and their equipment, and with the 
problems of other kinds of machinery in railway operation. Designed especially for 
young engineers trying for mechanical departments of railroads, and positions, ulti- 
mately, of superintendents of shops and motive power. Also for locomotive and car 
buildere; managers of “contract shops,” for the railway supply business, as mechanical 
engineer, superintendent of works, traveling agent for supply and manufacturing 
6rms. 

Locomotive shopwork.—Xt least one summer's work in constructing or repairing 
locomotives is considered necessary previous to the railway senior year. Shops for 
the above are situated in all sections^of the country. Satisfactory examinations, how- 
ever, will be accepted in place of shopwork. 

Railway machinery (first term).— Transportation as a whole: History of steam rail- 
ways. Railways and the business public. Typical roads and systems examined 
analytically and synthetically. Deductions made. 

Railway organizatum . — Charts of different methods for the analysis of the efficiency 
of same. Duties and relations of the several geilcral and special dejiartmcnts. Influ- 
ence of methods and aims of one department on another. 

148^10 8 
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Mechanical department. — Scppe, pereonnel, duties^ and methods. SpecialiKcd sub- 
divisions. Larger problems ancj the future. Opjxirtunity of electric traction. I>oco- 
motive and car repair shops and locomotive terminals. 

Locomotivee (second term).— Designing, manufacture, testing, repair, etc., of loco- 
motives, tenders, cars, and accessories. A special study of the locomotive. 

Problems adapted to future work of student and made practical. Sev- 
eral thousund railway blueprints in use. 

Railway cfu6.^Special papers and reports. 

Locomotive Instruction U^ts of engini*s in use (eourtosy of Delaware, Lack- 

awanna and Western Railroad). 

Locomotive engineering. ^Geneml {irinciples of all UnMiniotive designing. Types. 
Maximum hauling efficiency, minimum expense, etc. 

In the department of electrical engineering the following grou])s of 
subjects have special bearing upon training for railroad service: 

Elmunte of electric-railway prfKtice (elet!tive). — l>ec tun's, on apparatus and construc- 
tion involved in electrical railway systems, i. e., car equipment, trucks, motors, con- 
trollers,* bodies, and occes.<ories, overhead construction, third rail, conduit, etc. 
(CArse applies general laws of electrical engineering to railways. ) Relation of electric 
« railways to public and finance; 

Electric rai/imys.— Lectures. Theory of train movemerp,— characteristic curves of 
railway operation. Practice in plotting time-speed curves, motor-heating curves, 
railway-load curves, drop in transmission lines, etc. Inspections of local equipment 
of power house and substation, track and overhead construction, consfructiori of cars, 
administration of car barns, etc., of local railway. 

At Cornell University, in connection with the meclianical engineer- 
ing department, arrangements are made with the railroads whereby 
about 30 shops are open each summer to the students for three 
months' work. The wages more than cover the expenses, and some 
60 to 80 students annually avail themselves of the opjmrtunity 
offered. The instructors urge this work because it develo]>s character 
and self-relian(‘e and better class stantling. 

PURDUE UNIVERSITY. 

In a similar way with Cornell, Purdue University has highly devel- 
oped railroad mechanical engineering and civil engineering courses. 
It adds to -ts specialization for railroad w’ork a very elaborate railroad 
museum and testing plant, which has been conducted for the uses of 
the university and for research work in conjunction with certain of 
the railway mechanical associations. Because of this expert service, 
and because it has become especially strong in the personnel of its 
department of railroad mechanical engineering, -Purdue has been one 
of the first institutions to develop an inlfanate relation with practical 
railroad men, and a large number of its graduates have successfully 
entered railroad service. 
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XII. SCHOOLS OF RAILROAD ENGINEERING AND 
ADMINISTRATION. 

In ilifleientiiilin}' the work done which is specialized to railroads 
we have noted the successive concessions hy the civil, mechanical, and 
electrical engineering departments to railroad needs. In this way 
has been evolved a railroad speciahy in civil, mechanical, and elec- 
t trical engineering, but merely as a specialty or phase of the broader 
field of engineering when it occurs! Such work leads, of course, to 
the degree of mechanical engineer, civil engineer, or electrical engineer. 

UNIVERSITY OF ILLINOIS— ADMINISTRATIVE AND ENGINEERING 

COURSES. 

The technical graduate has !)een found, in railroad practice, to have 
devoted too much of his time to merely engineering problems. His 
practical work in life involves organization, ailministrativo methods, 
and highly complex sociological problems. The weak point in rail- 
road operation has not been lack of technical skill, but administrative 
inefficiency. Quoting from the bulletin of the University of Illinois: 

In niilway work, in other fieldn, one in neldom nelocted for an adminiHlrative poei- 
Mon solely because of his technical professional attain li^ent^. His promotion depends 
rathei upon his ability to grasitand properly evaluate all phases— financial, technical, 
and economic— of the problems prosenUnl for his solution. The effort is therefore 
made to emphasize this point of view and to stimulate interest in these directions, not 
only by the method of presenting the technical work but by the incorporation of other 
than purely technical subjects in these courses. Toward this end there is included, 
for example, among other general subjects in the engineering courses, such work as 
economics. 

The result of this has boon a recent departure in the organization of 
the university myrk. At the Univemity of Illinois, for instance, 
and also at McGill University the engineering courses, with a special 
railway transportation course, are gatheretl into a railroad depart- 
ment. In the case of the University of Illinois we Quote again from 
the bulletin: , ‘ 

Since 1900 the college of engineering of the University of Illinois has offered a 
Course in railway me<*hanical (iiigineering and has carrlWl on exj)erimcntal work 
relating to steam-railway practice. In 1900, in fuller recognition of the needs of train- 
ing for railway service, there was esublishcd a school of railway engineering and 
administration whose function it is to coordinate the various facilities of the university 
so as to provide specialized training for all branches of railway service and otherwise 
to further this work. In ‘developing this plari there was created in the collie of 
engineering a new department of railway ongfaeering; and the department 7eco- 
nomi^ of the college of literature and arts has added to its courses of business admin- 
• istration courses in railway traffic and accounting and in railway transportation. 

It is the purpose of the school of railway engineering and administration to provide 
training which shall prepare men to become efficient workers in the financial, traffic, 
and operating departments, as well as in the engineering departments, of both steam 
and electric railways. 
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The first effect of such coordination of subjects is to give to the 
railrojad engineering work more distinctly the quality of a ra.ilroad 
course, and next, very naturally, to suggest the possibility of a 
purely adWiistrative railroad course ''with enough of technical 
• : engineering work to give an understanding of the problems arising 

in the engineering Apartment,** 

Quoting aga.in: ji^ *' 

In modifying the PoguUr engineering cournec to make the m.w railway engineering 
^ COUTBO0, care bar been taken not to saorifico any of tho time devoted to the study 
of the fundamental sciences. Changes have been made simply by substituting for 
y/ some of the special technical work of tho last year other special railway -subjects of 
equal educational value, but of such a naturo as to introduce tho student to some of 
the problems later to be encountered inl>ractical railway work. Tho railway engineer- 
ing courses are therefore but little more specialised than tho regular engineering 
counee. Students who successfully complete tho railway engineering courses receive 
the degree of B. S. in either railway, civil, electrical, or mechanical engineering. 

Not/teay administration.— Tho courses in railway traffic and accounting and in 
railway transportation aim to prepare men for service in all departments of railway 
work other than the engineering and legal. Each course is four years in length and 
Is framed so as to give wide knowledge and trakiillg in the spiH'itic mattere which 
relate to the oiganiaation and operation of all departments of railway administration, 
while at the same time giving the student a liberal education. $ 

Theooursc in traffic and accounting may bo considered tho general course in railway 
administration, in which the student without any special predilection for the oper- 
ating service of the railway will naturally register. A sound knowledge of the funda- 
mentab of political economy and finance is insisted upon in this course, while the 
• studenf is also familiarized with the leading features of modern industrial and com- 
mercial organization. An adequate training in cost and industrial accounting, trustee 
and railroad acedunting, and auditing is required. Tho course in transportation, 
while still, demanding considerable economic training, includes certain courses of 
the college of engineering.* Theoretical and applied mechanics, based upon two ► 
years' work in university mathematics, forms an important part of this technological 
work. Short elementary courses in steam engineering, surveying, and graphic statics 
are included. This work is by no means intended as a training in engineering, but 
aims at giving the student some acquaintance with general principles underlying 
the work of the maintenance of way and motive power departments. Train mashers 
and division superintendents, men not necessarily trained engineers, will be able 
to discharge their duties all the more efficiently by reason of such training. Thirteen 
Bemeeter hours in phyrsics and chemistry also form part of the requirements df tho 
course. 

The special railway work, of both the traffic and accounting and the transportation 
courses commences, in the first semester of the third year, with the history of the 
development of the railway system of the United Statee, with which is associated 
for the present a review of the present methods of injbemal organization. This is fol- 
lowed by a course upon important economic problems connect^ with railway finance, 
traffic, and political relationship, and the training thus obtained is made use of in 
atudyii^ intensively the railway situation in some foreign country. Concurrently 
with these courses the student takes up in class the study of the organization' and 
methods of the height and passenger traffic departments and of the operating depart- 
ment. Id his senior yw each student is required to give special attention to some 
particular problem of railway policy or operation, embodying his work in the form pf 
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a theeia. In the couiee in timnaportation the student in fuithormore required to take 
a couiee on locomotives and one on railway tests. 

Students successfully completmg the course in railway traffic and* accounting or in 
railway transportation will be granted the degree of A. B. in railway administration. 
[This is a new dt^gfee.] 

McGILL UNIVERSITY— SCHOOL OF TRANSPORTATION. 

At McGill University, in Montreal, there has be^n established, as 
at the University of Illinois, a school of transportation, in which are 
grouped the several railroad engineering courses. The heed of the 
department is a former mec^nical engineer of the Boston and 
Maine Railroad. Ilis policy is to supplement the work ol the regul^. 
teaching staff by sessional lectures *on the operating, accounting, 
and traffic side. Students are expected to work with the railroac^ 
in the summer months, and they plan to continue With the Grand 
Trunk or the Canadian Pacific Railroad Company (which are the 
special patrons of the course) after graduation. ,The coumes for the 
various engineering degrees are practically the some for the firet 
two years, and the specialization is made in the third ami fourth 
years. Tlie particular ileparture is in the course ’looking to service 
in the operating or executive department. 


McGill University. 


APPIJEO SCIENCE. 


Fint year. 


Algebra. 

Deecriptive geometry. 
Dynamics. 

KngliBb. 

Free-hand drawing. 
Geometry. 


Lettering. 

Physics. 

Physical laboratory, v . 
Shop work. 
Trigonometry. 
Surveying, field work. 


Second yew. 


Analytic geometry: 
Calculus. 

Chemistry. 

Chemical laboratory. 
Mapping. 

Materials of construction. 
Mechanical drawing. 


Mechanics. 

Mechanics of machines. 
Physics. 

Physical laboratory. 
Shop work. 

Surveying. 

Surveying, field work. 
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Third year^Departmeni of TaUiDay$, 


# 

Subject. 

Lectures per week. 

Laboratory, etc., 
periods per week. 

Fim 

term. 

Second 

term. 

First 

term. 

Second 

term. 

Economics : 

2 

2 



Eogineeilog law 

I 

. 1 


1 

English 

2 

2 

1 

1 

Freight servloe... 


2 



MsMory and foundaUons 



1 


Ornnliatlon and accounting 

1 

1 



Riniway engineering 

Strength of materials 

2 

2 

2 

2 

» 

1 

1 

Structural engineering. . . . ; 


1 


1 

Shorthand 

2 

2 






1 

1 

Surveying, Held work 











> 

Fourth year — Department of raHmye. 


L«cture9 p^r week. 


First 

term. 

1 




Second 

term. 


Laboratory, etc. , 
periods per week. 


First 

term. 


Second 

term. 


Subject. 


Aoooontlng. 


Eleotrloal eaglneerli^ and laboratory. . 
ftSght service!!! 

Operating.... 

PimmgTT service 

Physical geoanpby and cUniato'logy.!! 

Railway engme^g 

Railway law 

Railway mechanical englneertog 

fligiiaU 

Shorthand. !!!!!!!!!!!!!!!!!!!!!!!!!!! 

Telegraphy « 


Third Year (Operating and Executive). 

Ecofumice . — Economic theory, with special reference to the oiganization of modorp 
commerce and industry, railways and their development^ essay writing, the prepara- 
tion of reports, and discussion of practical problems. 

Engineering foti;.— This course is intend^ to present such an outline of the law as 
will be useful to engineers and business men. Among the main topics may be men- 
tioned the general law ol contracts; commercial paper; sale, lease; agency and part- 
nership; joint-stock companies; insurance; and carriers by land and sea. 

Englith . — ^The preparation and criticism of reports on stated subjects, the object 
being to acquire a clear and Mqiirate style. 

FoundaHom and masonry.— Borings; bearing power of soils; piles and pile driving, 
concrete piles; footings; grillages; underpinning; foundations under water; coffer dam, 
open dredging, pneumatic and freezing processes; estimation of quantities from draw- 
ings; estimates of cost. Strength of materials must be taken concurrently, or the 
student must have equivalent preparation. 

FMght Mrvtoe.rrFreight department organization, records, and statistic^^ full 
ezplan^ion of the methods of handling freight. 
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Mechanical engineering 2a6ora^ory.~£xperiine]ita relative to the pieBiiie and tem- 
pmtuie of saturated steam, gauge testing, valve setting, trials upon steam 
airgompressor, steam pumps, and gas engine, boiler trials, and air-brake work, lliia 
course is supplemented by visits to power plants and locomotive shops. 

RaUway History of Canadian railways; the railway act of 1908; the 

c^ditions governing projected railway lines; the railway corporation; effect <rf loca- 
tion on volume of traffic; estimate of probable traffic; economic consideration of die- . 
tance, curvature, and grade; relative imp<Htanceof grades; train resistance; equip- 
ment; limiting grades and curvature; trunk and branch lines; the reconnaissance for 
route; oiganizalion and equipment; maps and office work; location; curves; virtual 
profile, m a ximum grades; ruling grades; rise and fall; cross sections; estimates and 
computation of quantities; comparison and capitalization of two lines; cost of suiw 
veys; construction; earthworks; form of excavations and embankments; earthwork 
surveys; computation of volume; formation of embankments; computation of haul; 
cost of earthwork; trestles; pile and framed trestles; floor s 3 rstems; openings; culverts 
and minor bridges; ballast; rail; rail fastenings; ties; switches and crossingB; switch | 
construction; mathematics of switch design; miscellaneous structures; yards te^ 
minals; drafting from notes; the paper location of a railway; maps and profiles; earth- 
work diagrams; switch design; yard design. 

Railway mechanical Elementary course on the steam engine, steam 

boilers, power-plant equipment, steam turbines, gas engines, cbmpressed air, a^id 
elementary locomotive construction and operation. . . 

Railway arganizaiian and elemenU of occouTUin^.— Organization and work of the 
various departments; duties of officers; accounting. 

Strength of nwtmafs.— This course deals with the fundamental principles of the 
strength of materials. It includes the following; Stress, strain, resilience, and the 
elastic properties of materials used in construction; bending moment and shearing 
force diagrams; strength, curvature, and deflection of beams; continuous beams, 
cantilever beams, and the like; simple problems on rolling loads; the strength of 
shafting; spiral springs; bending combined with tension or compression; elementary 
consideration of compound stresses; distribution of shearing stress on various sec- 
tions, etc. , , 

Structural engineering , — Problems in the design of beams, plate girders, columns, 
roof trusses, knee bracing, etc.; working drawings; reenforced concrete; estimates of 
quantities; estimates of cost. 

Shorthand. 


Telegraphy. 

Fourth year (Operating and Executive). 

^cwmnftnp.— The principles of accounting, a development of the course of the third 
year. Earnings and expenses; shop material and cost; labor and methods of paying 
for same; statements, their nature and value. 


-Kconomicf .-—Transportation economics, including the theory of railway rates, rail- 
way commissions, taxation of railways, government ownership and controli the treat- 
mentof transportation problems in Europe and America, etc. Attention .will be paid 
to questions closely connected with trani^rtation in Canada, such as the relative 
powers of the Dominion and Provincial governments, the tariff, immigration, govern- 
ment aid to railways, public lands and immigration. Essays connected with the 
above questions, be required. 

JSUctncalengineering\~-l^^ tot third-year students in mechanical engineer^ 
ihg and fourth-year students in . civil and mining engineering and transportation. 
Includes tests of direct-current metering and controlling devices, dynamoe, motors, 
boosters, motor genrators, and constant-current niachines; experiments on variable 
current flow in circuits of different kinds; te^ of alternators, synchrimous moton and . ’ 
. converters, iiiduction motors and .transformers^ * I . . 

■■■■■' V-- 
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Continuing the work of the third year. 

Freight Bervice , — An extension of the work of the third year. This course involves 
a discussion of the broader problems of the flight-traffic department. 

Operation . — Organization of conducting transportation department; the develop^ 
ment of train dispatching in America; the development of the control of train move- 
ment in Europe; conducting transportation expenses; standard time; the American 
Railway Association; formation of time tables; standard train rules; rule for movement 
of trains on single track; rules for trains on double track; general rules covering the 
operation of trains and handling of freight and passengers; clearance cards and other 
blanks; station service; yard service; road service; duties of dispatchers and operators. 

Signalt , — Block signaling; manual systems; automatic systems; estimates and plans. 

Economic considerations; the different forms of mechanical inter- 
locking machines, the locking sheet, dog charts, the lead out, the ground connec- 
tions, switoh and signal connections, the cabin, power machine, electro-pneumatic, 
all electric costs, interlocking of terminals and yards; electrical apparatus in connec- 
tion with mechanical machines, construction and maintenance, organization of signal 
department, records and reports. 

/>ro/Ctnp.— Design of crossing lay out; making of locking sheets and dog charts; 
block-signal location plans; design of switch and signal connections. 

Passenger service . — The passenger department — its orgwization , methods, and gen- 
eral principles governing passenger business; baggage system; mail and express. 

Physical geography and climatology . — Geographical subdivisions of the country; 
mineral areas; timber belts; wheat areas and ¥mter powers; irrigation; climatology, 
and its relations to occupations and soil products. 

Pailway law . — This course is concerned largely with the railway act, and a general 
outline of the law of common carriers. Special attention will be given to such sub- 
jects as expropriation, damage suits against railway companies, and the more usual 
forms of contracts with carriers. 

Railway mechanical Locomotive tractive power; train resistance; ton- 

nage rating; locomotive testing; comparative costs of locomotive operation; boiler 
ihicrustation; chemical control of water-purifying plants; determination of hardness, 
acidity, etc.; fuel handling, location, design, equipment, and organization with 
reference to roundhouses and railway shops; mechanical engineering requirements at 
terminab. 

EatVtMry snptnemn^.— Interlocking; block signaling; records and reports; main- 
tenance of way organization, accounts, and programme for expenditures; track main- 
tenance; tie renewab; ballast renewal; relaying and renewing raib; track toob; work- 
train service; steam-shovel work. 

Electrical railways . — Economic considerations; preliminary surveys; determination 
of schedules and equipment; details of location; details yf constructidn; power-pbnt 
location; organization of operating department; maintenance of track structures. 

Shorthand. 

Telegraphy. ^ 

Shopwork. 

. Shopwork includes work in the carpenter shop and pattern shop, smithshop, foundry, 
and machine shop. 

llie course In shopwork b intended to afford some preparation for that study of 
workshop practice on a commercial scale which every e^ineer has to carry out for 
himself. With thb end in view, the student works in the various shops of the depart- 
ment, and completes in each a series of practical exercises. He thus obtains some 
knowledge of the nature and properties of the various materiab he employs; he 
receives ^stematic instruction in the \ise and care of the more important hand and 
'ihadbine t^ and he acquires some manual skill. The instruction thus obtained 
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must, however, be continued and supplemented. For this purpoee students are 
expected to spend the greater portion of each long vacation in gaining practical 
experience in engineering workshops outside the university. 

One of the sessional lecturers is a general passenger agent. As an 
illustration of the practical character of his course, we append an 
excerpt from a set of examination papers : 

Paaateger Service. 

FOURTH YEAR. 

Pint paper, 

1. (a) From what two sources do railway companies derive theiir revenue? | 

(6) Which is the more important of the two from the standpoint of revenue? 

(c) Besides revenue directly derived from transporting passengers, what various 

items of income are usually credited to passenger earnings? 

(d) Why is it not practicable to arrive at the net earnings of any railway on passenger 

traffic? 1 

2. (a) What is the officer at the head of the passenger department usually called, and 

what in a graeral way are his duties? 

(b) Describe the general organization of the passenger department (head office) of 
a railway. ^ 

3. (a) What may be considered a prime factor in establishing the rate per mile for 

passenger traffic? 

(b) What u the prevailing rate per mile in Canada? ' 

(c) How are passenger tariffs figured? ‘ 

(d) What is the difference under the Canadian railway act between a standard 

a special passenger tariff? 

(<) Wherein do local, interdivision, and joint passenger tariffs differ from each 
other? 

4. (q) Describe briefiy the “life” of a railway ticket. 

(6) What is the difference between a local and a coupon or interline ticket? 

(c) What is a “chart of forms?** 

(d) What are some of the more important features of the contract of a coupon or 

interline ticket? 

(«) How do railway companies obtain payment from each other for the value of 
through tickets issued over their lines? 

(/) How are passenger divided between the different participating lines? 

(g) Explain the difference between “pro rata per mile** and “pro rata per rate.** 
6. (a) What are the general principles which govern the making of excursion rates? 

(6) How are conventions handled? 

Second paper. ^ 

1. (o) What have the officers of the passenger department to do with the train service 

and equipment? 

(b) What is the generid effect of electric railway competition on the pas^nger 
business? 

2. (a) Who usually has ch^e of the advertising of a railway? 

(6)- What forms of advertising are most commonly used by the railways? 

(e) What are the salient features of an effective advertisement? 

(d) How are time-table folders prepaied? 

3. (e) What quantity of baggage is usually carried free wi^ each pasmger on this 

continent? 
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(6) Wh&t special allowance do commercial tiavelen get in Canada, and why none 
in the United States? 

(c) What articles are generally claaaed as baggage? 

(d) Wherein is the system of han dling baggage on thw continent better than that 

followed in England? 

4. (a) How are ticket agents instructed to comport themselves to the public? * 

(d) Where does the agent find the rates at which he is to sell tickets? 

(e) What happens to an agent if he charges too little for a ticket. 

(d) Whence does he obtain his supplies of tickets? 

6. (a) What are the principal duties of a train conductor so far as the passenger depart- 
ment is concerned? 

(b) What are the principal duties of a sleeping-car conductor? 


xra. SCHOOLS OF RAILROAD ADMINISTRATION. 

In the successive systematization of what we know to useful 
account, the exact sciences were first laid under contribution. Eco- 
nomic and social phenomena, being inexact sciences, have been held 
to have only a cultural and indirect value to men of affairs. But 
certain of the detail and technique of administrative method have 
from time to time been reduced to statement, and railway engineer- 
ing courses have been supplemented irregularly in this direction. 
Now the time has come when' this detached detail and this adminis- 
trative technique are being ordered into systems explained on general 
principles and related to the sociological and economic studies which 
hitherto have been considered largely speculative. 

Beginning with the draftsman's table and the method of the/ 
school in combination, '‘theory" and "practice," kept in close juxta- 
position, have together advanced, as we have seen, to the pure 
engineering and'the technical and special railroad engineering school; ^ 
and now, completing the cycle, this principle of devoting education 
to useful account has come around to the regular college coume and 
found use for the data of many of its liberal studies. Like the engi- 
neering and technical schools, the latter-day schools oT administration 
must force a respectful recognition from the "practical" man. But 
because their sciences are inexact, acknowledgment of the schools 
which would apply such sciences to business must come slowly. The 
schools of agriculture, which have now established their place in farm 
practice, floundered many years in experimental courses^ which were 
contemptuously referred to ^ "book farming." In somewhat the 
aiaiiVD way the school of railroad administration must feel its way to 
secure groundi 

The admirable work done at the Wharton School of Commerce of the 
University of Pennsylvania was for a long time tjhe sole effort in this 
direction. Very recently the movement has taken on extraordinary 
tiger, . Harvard and Yale have only within the past year ^ablished 
iimhachbola. 
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TUCK SCHOOL OP ADMUnSTRATIOK— DARTMOUTH. 

Tuck School, at Dartmouth, which was founded in 1900 , was^con- 
ceived on very liberal lines, and has steadily advanced in eflSciency 
and recogmtion. Its course and methods will serve as a type of the 
best schools of this kind. 

The bulletin of the school very admirably sets forth the general 
theory of this latest departure; 

'rae inaUtutions of higher commercial education preeent, from the point of view 
d their organization, two dieUnct types. One type presents as its commercial coune 
the regular undergraduate college course modified by the introduction of commercial 
subjects. The prifaciple represented by this type is that training for business may be 
made part of a liberal cultural training. The other type presents as its commercial 
course a pjup of commercial subjects to be taken up by the student after he has com- 
pleted his liberal training. The principle represented by'this type is that training 
for businem should be specialized, professional training, just as training for law or for 
medicme is specialized and professional, and should follow the college course The 
Tuck School is representative of this second type, and presents the following distin- 
guishing characteristics: 

First ThB school requires for entrance that a student shall have practically com- 
plet^ his liberal college coune. This insures a body of students who have experienced 
the discipline and broadening^influence of college life and instruction. The life of 
the collie develops certain characteristics fundamental to a successful career^inde- 
■ pendence, origin^ity, adapubility; the instruction of the college develops the power 
to acquire and give value to facto. The school insists that ito students »h.ii have 
been trained as men before it undertakes to train them as business men. 'f 

S^nd. The greater part of the work of the school is of graduate grade. This makes 
possible, on the part of both students and instructon, a quality of work not attainable 
in undergraduate instruction. Graduate instruction is characterized in part by more 
intimate contact between instructors and students and by greatee- intensity of appli- 
cation on the part of the Btudenta. 

Third. The or^nization of the school as a professional school permits instruction in 
subject-matter directly applicable- to the work of a business man. ' Emphasis is laid 
on the pwtical. The student is inspired to approach his work with the attitude of 
mind of the business man rather than that of the theorist. In his study of economics 
in college the student has become acquainted with the general principles of industrial 
activity; in the first year of the Tuck School emphasis is laid on the practical aspects 
of business activity; in the second year of the school the work is strictly tech^ 
and, if the student so elects, specialized. ' 

Organization as a prof^ional s(;hool has an important influence on the work of the 
student in that it encourages the development of a professional spirit. This spirit 
intonsifies the work of the student while in the school and prepares him for immediate 
adjustment to business life after he has completed his training. 

HEI-ATION op school to college. 

The Amos Tuck School of Administration and Finance is^ne of the associated 
giaduate professional schools of Dartmouth College. It offers a two-year course, 
l^ese two years of Tuck School work follow the four years of college work, but it is so 
adjusted to it tiiat the first year of the school, requiring fer admission three years of 
colle^ work, lyiquivalent.to the college senior year, while the second year of the 

school c<mstitiilK| fifth year strictly graduate in character. 
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Th§ Tuck School confers the degree of master of commercial science 
upon regular students who have completed the work of both years. 
This is a new degree. 

OBNEBAL AIM. 


The school aims to make it possible for young men to begin business careers with the 
advantages that accompany a disciplined and well-informed mind, a general knowl- 
edge of business conditions and methods, and a special kpowledge of certain branchss 
of business which have become specialized. The school does not presume to create 
the genius for business; it ainu in this respect to assist the young man to discover for 
hiinself and combine into an effective working force such elements of business ability 
as he may possess. It does not presume to make of its students men of mature busing 
judgment; in this respect it aims to equip its graduates with those powers of analysis 
and interpretation necessary to the development of sound judgment in business expe- 
rience. It does not presume to create experts in any particular line of business; it 
does aim, however, for many branches of business, to acquaint its students with those 
rudiments of expert knowledge, familiarity with which makes the further acquisition 
of expert knowledge relatively easy. The school does not expend its energy teaching 
those details of business which can be learned most quickly and effectively in later 
^perience;^ it is the purpose, however, to develop for the business world an excep- 
tional grade of raw material possessing the ability to recognize the significance of 
routine details in their relation to the organization of a business institution. 

Increasing division into departments has impaired the efficiency of the customary 
method of developing managers by experience alone, for the influence of division of 
labor is^ limit the activity of the apprentice to routine functions and to make it 
increasingly difficult for him to acquire a comprehension of the larger aspects of a 
business. The method of an earlier generation, of setting an untrained man to the 
performance of general utility services, and thereby making of him an efficient man- 
ager, does not suffice for modem business concerns. This process of developing man- 
agers must be improved by the substitution of trained for untrained apprentices. 

Young men recognize, from the point of view of their interests, at least four significant 
advantages to be derived from such training: 

. First. The organized instilution of commercial education serves as a medium for 
introducing them into the service of business firms. The graduate of an institution 
which has acquired the reputation of offering efficient training, and of exercising care 
in its recommendations, is looked upon with favor by firms depianding capable appren- 
tices. In performing this service the institution acts as a selective force, bringing 
, together individuals and businesses adapted to each other. 

Second. They Cognize the advantage, in competition with fellow-employees, of 
beginning service with a previously squired knowledge of the technical aspects of a 
business. 

t Third. They recognize the special advantage to be derived, in competition for 
'^ve^pement, from an ability to look out over the walls of a department and compre- 
hend the busineBs as a whole, the relation of its parts, and itsrelation'to other businbss. 

Fourth. If the busmees is one requiring expert knowledge, such as the conduct of 
foreign exchange, for one to.dnter the business with that expert knowledge already 
in part acquired '^ves one great advantage over fellow-empl oyees who do not possess 
that knowledge. : 
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Outline of the Trtntportation Xeune. 

(By somestwi.) 


Accounting A. 

French A, German A, or Spaniah A. 
National industrial efficiency. 

Economic geography. ^ 

Statisticfl A. 

Money and banking. 

Industrial oiganization. 

Accounting B. 

French B, German B, or Spanish B. 
Resources^and industries of the United 
States! 

Statistics B. 

Commercial history and policy. 
Transportation. 

Interstate commerce act. 


Accounting C. 

French C, "'rerman C, or Spanish C. 
Commercial . w A. , 

Corporation fin. :ice A. 

Business managei .cnt. 

Railroad service. 

Thesis: Transportation. 

Accounting D. 

French D, German D, or Spanish D. 
Commercial law B. 

Corporation finance B. 

Thesis: Transportation. 


4 Description of Work in the Separate Subjects. 
ACCOUNTING AND AUDITING. 


4 




FIB8T YEAR. 

A. Theory of accounting. 

The work of this course is designed to afford the student^ knowledge of the termi- 
nology and general principles of the science of accounting. .The application 6f these ' 
principle to the elements of a business concern is illustrated by problems. Practice 
is given in the interpretation of financial statements. Lectures, collateral readings, 
and reports. * 

B. Accounting practice. 

The accounts pertaining to several typical forms of business are conducted to 
acquaint the student with the technical methods of accounting practice. Spec^ 
attention is given to the modem forms of principal and auxiliary books of account. 
Practice in the construction of financial statements is provided. 

ij- 

SECOND YEAR. 

C. Advanced accounting and auditing: Practice and analysit.^ 

(а) Accounting practice: Illustrating the legal and economic aspects of accounting 
practice I the conservation of capital, the apportionment of income,* tlie determination 
of profits, etc.; definitions and forms of accounts; standardization in accounting. 

(б) Analysis of accounts: Exposition of the objects and methods of analysis, supple- 
mented by the solution of problems. 

(c) Auditing: Theory and practice of auditing; the duties of the auditor, his quali- 
fications and the scope, of his work; practical problems. 

D. Special atudiee in accounting. * . 

A group of courses, each designed to meet the needs of the student preparing to enter 
a particular business. 

(а) Cost accounts: Theory and pnictice; for students specializing in manufacturing 
or general business. 

(б) Investment accounts: Methods of accouh ting for interest-bearing securitiee. 

(c) Railroad accounts, for students propping for railroad service. 

(ef) Bank accounts, for . those preparing for banking. v 
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(e) Accounting methocU employed in other Itnos of bunneM will be taken up when 
denied. 

The devieing of syBieme of accounts by the student is a feature of the genera! course. 
MODERN LANGUAGES. 

Theee courses aim to increase the student’s knowledge of the grapupatical structure 
of the language and his knowledge of the common idioms; to familiarize him in parti<%- 
lar with- the vocabulary and the idioms of trade and commerce; to enable him to 
make use of the trade, commercial, and financial periodicals of the language; and to 
give him practice in the writing of busing letters, documents, advertisements, and 
catalogues. 

STATISTICS. 

FIRST YEAR. ' 

A. Elementary statistics. 

The history, theory, bibliography, and elementary methods of statistics. Statistics 
..of prides,, wages, family budgets, public finance, and so on; the graphic method ^ an 
aid in the presentation of results; the collection and tabulation of statistical data. 
Lectures, text-books, and assigned problems. 

B. Advanced statistics. 

A course in advanced statistical methods, il lustra te<l by wage, price,* tinancial, 
industrial, and insurance statistics; frequency curves; the normal curve of distnbii- 
Uon; correlation; interpolation; probable errors; curve sm<M)thing; accuracy, and so on. 
Lectures, assign^ readings, and reports. One session each week will be a two-hour 
* laboratory period. 

LAW, 


, SECOND YEAR, 

A and B. Commercial law. 

An outline of the main principles of the law of coiftracts; agency; bailments, includ- 
ing the obligations of common carriers and telegraph companies; bankruptcy and 
insolvency; insurance; negotiable instrument.M; partnerships, joint-stock companies, 
and corporations; the acquisition and transfer of property, and sales of personal 
property. 

BUSINESS PROCEDURE AND ADMINISTRATION. 


F1B8T *YEAR. 


A. Theory of busipess administration. 

A consideration of the elements of a business, with especial reference to a comparison 
with the points of view of the business man and the economist; a* survey of the func- 
tions and operations of the various classes of business; the problems of business manage- 
ment, such as the conservation of capital, the proportioning and organizing of factors, 
and so on; the interrelations of business concerns, with special reference to instruments 
^mpldyed. 


SECOND YEAR. 


B. Business management. ^ ^ 

, (a) A correlation, with special reference to business management, of the most impor- 
tant principles of economics, private finance, and accounting. Production; wages 
and conditions of efficient labor; interest; functions and qualifications of th^ enter- 
priser; profits; fixed and variable expenses of production; loan .capital and the turn- 
over; time^ving proebeses and the turnover; theory and method^ of advertising. 
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(b) Organizatioo: The plant aa related to the busineep; typical or^nizations of 
different forms of businees; the interrelations of the personnel of the bumnees force. 

(c) System: S^tems whose object is efficient routine; systems whose object is the 
^Uectionof statistical records. Details of system; buying; storing; records of materials 
in process, records of labor; records of work and depreciation of machines; advertising, 
selling, and the sales force; credit and collections. 

VORPORATK OROANIZATION AND. ADMINISTRATION. 

FIRST YEAR. 

A. Industrial organizcUion. 

Historical development and analysis of the different forms of industrial organiza- 
tion, including the partnership, joint-stock company, and the corporation, and the 
later developments, such as the pool, trust, combination, and holding company. 
Critical discuwioh of the advantages and disadvantages of recent forms of businesB 
organization, illustrated by documents. Elements of the law of corporations, with 
special reference to organization and management. The evils of corporate organiza- 
tion, such as fraudulent promotion, overcapitalization, and manipulation. Public 
policy toward cori^rationa, with special reference to taxation. Commerce clause of 
the i*oderal Constitution and its growing importance. 

SKCOND VKAR. ^ 

h. Corporation Ji fiance and inveatments. 

(а) Forms of coriM>ration Hocuritios; bankriiptcicH, reorguiiizaiions; receiverahips; 

methiKls of corporate accounting. * 

(б) Organization and methods of the stock market, and its relation to corporate 
practice. Brief study of foreign investment markets. 

(c) History and general principles of investments; classification of investment 
secuntics; detailed study of corporation reports from the standpoint of the investor; 
analysis of the investments of typical institutions, such as savings banks, insurance 
companies, and educational institutions. '' 

n rOMMERCE AND INDCSTUY. 

FIRST YEAR. ' ' 

A. National industrial rjfinenq/. 

This course considers social conditions in their relations to industrial efficiency. 
Starling from the fundamental point of view, that the quality of labor is. the chief 
element in industrial efficiency, tho couV undertakes a concrete study of national 
characteristics influencing labor conditions; religion; social customs; education* 
home surroundings; amusements and sporU; sumptuary laws; civic administration* 
factory conditions; institutions for savings and insurance; benevolent agencies* 
organiz^ions for relief. ’ 

B. EennomU: geography. 

This courec aims to bring out the general principle* of the relation between mnn’e 
environment and hi* induatrial life, and then to apply theae principlca by taking up 
^tudy of the varioua countries as producera and aelleis of goods and as markets. 
While all important regions are considered in an elementary way, a more detailed 
study is given to the older industrial countries of central and western Europe 
Among the facto considered are the following: Physical conditions, geology, soils' 
nveiB, climate; the nature and distribution of extractive and of manufacturing 
industries; im]M^ and exports; industrial aptitudes; business methods; and na- 
tional peculiwties that determine the particular classes of goods demanded. Lee- 
tuies and assigned readings. 
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C. RuourctM and induitrUi of the United SlaUe. 

(а) A detailed study of the fuDdamenta^onditioos of the industrial development 
of the United SUtee, such as geographical, geological, and climatic factors; the extent 
and distribution of resources; industrial traits; labor conditions; forms of industrial 
oiganiaations. 

(б) A general survey of the development and present conditions of the more import 
tant extractive industries— agriculture, horticulture, forest industries, fishery indue- 
try, and mining. 

(c) A minute^ investigation of the development and present condition of typical 
manufacturing industries, each being considered as to the securing of taw mjlprials, 
technical processes and costs of manufacture, form of organisation, methods of man- 
agement, the times, places, and methods of the sale of rmished products, and as to its 
general conditions and prospects. 

Emphasis is given throughout this course to facts of practical value, and practical 
UM is made of the material in the Commercial Museum. 

D. Ccmimercuii Aistory arid po/tc^. 

Historical study of the tariff policy of tho United States with comparative study 
of the policy of related countries; commercial treaties, including the policy of reci- 
procity; navigation laws, bounties, subsidies, preferential tariffs, and the problem of 
our merchant nmrine; the commercial relation of tho United States to its recently 
acc]uired possessions; Text-book, assigned readings, and reports. 


BANKING. 


. „ FIRST YEAR. 

A, Money and ^ 

A disetwon of the most important features of tho institutions of money, banking, 
and ci^it, with special reference to their functions in the economic life of to-day! 
The history of money and banking in the United States. Descriptions of the mone- 
tary and banking systems of important* foreign countries. Discussion of practical 
problems, such as changes in the value of money and their effects on prices and 
incomes, bimetallism, inconvertible paper currency, the relation of the subtreasury 
B3rstem to the supply of money, proposed modifications in the national banking laws. 
Lecture on monetary and banking history. 

B. Banking prablemit. 

A discussion of some ofthe most important banking problems: Tho functions of com- 
mercial banks, trust companies, and saving banks; the rr lation between banks, the 
Independent Trewury, and the money market; bank examination an<l supervision; 
banks and financial panics; currency reform; the functions of clearing houses; the 
payment of interest on deposits; the competition of trust companies with banks; 
postal saving banks, jmd so on. 
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C. Practical hanking, 

(a) Examination of tho mechanism and methods of different banking institution! 
with reference to oiganization, administration, investments, loans and discounts, 
reserves, deposits, circulation^ clearing systems, correspondents, etc. Attention u 
given to the duties of the various bank oflScials and the relations of the different 
departments ip typical banka. .The main features of the present federal and stoto 
regulation of banka are studied, and proposed modifications are discussed. Compari- 
sons are made with foreign banking methods in cases where such comparisons are 
instructive. 


(6) Detailed study of the New York money market, supplemented by a general 
survey of the money market in London, Paris, and Berlin. Current fluctuations in 
money rates are re^ed and analyzed. The relation of the money market to 
.investment and speculation is emphasized. 


m 
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D. Foreign axhangt. 

An advanced .course, of use to men planning to enter banking or foreign trade.* 
The course includes the study of the causes of fluctuations in exchange rates, gold 
shipments, international investments as affecting the settlement of balances, the 
monetary systems of foreign countries, and the actual methods of buying and selling 
foreign exchange. 

TRANSPORTATION. 

FIRST TEAR. 

A. T^ntportaUon. 

Steam railways, (a) The railway problem of the Unit^ States, including theories 
of rates, combination and pooling, consolidation, community of ownership, and 
government ownership or control, involving a careful consideration of the work of 
the Interstate Commerce Commission and of sUte commissions. (6) A comparative 
study of the railway systems of other countries, especially England, Germany; France, 
Canada, and the Australian Commonwealth, with a consideration of the economic 
significance of the world’s great mil way systems. 

Transportation and communication other than by steam railways, (o) Lake, river, 
and canal transportation in the United States and other countries. (6) Ocean trans- 
portation with special reference to its relation to the transportation systems of various 
countries, (r) Interurban railways and their growing competitive power, telegraphs, 
telephones, and cables. Lectures, text* book, and assigned readings and reports. 

B. Interstate commie act. 

A critical study of the act to regulate commerce, with only slight attention to its 
history and with particular reference to its present form as amended. The course 
will treat of the administration of the act by the Interstate Commerce Commission, of 
its judical interpretation by the courts, and of the development of its statistical and 
accounting features. ^ 

SECOND YEAR. 

C. Railroad service. ' , 

(а) Organization. The organization 6f a railroad, including its charter rights, 
{)Ower8 and duties of stockholders; internal organization for business purposes, with 
the various plans on different systems; officers and employees and their duties; rela- 
tions of employees to their employment, including examination for employment, rules 
of discipline, relief depariments^ and pensions. 

(б) Operation. Movement of trains, cars and power, problems of loading, car 
accounting and interchange, including the discussion of mileage vs. per diem pay- 
ment, duties of employees engaged in operation. 

(c) Traffic. Rules and regulations governing freight traffic, discussion of passenger, 
mail, arid express service, methods of* traffic development; methods of rate- maki ng 
and various kinds of rates; bills of lading and other forms u^ in traffic himdling; 
fast-freight lines, traffic associations, pools, and other forms of railroad cooperation. 

(d) Mechanics. Study of the elements of railroad construction and maintenance 
and their co:ts. Details of locomotives and cars, their use, construction, and repair. 
Modem mechanical and safety devices, including brakes, couplers, si gn ali n g sys- 
tems, and the like. Purchasing department, with consideration of properties of 
materiab and railroad supplies. This section of the work will be conduct^ in part 
under course G (2d part) in the Thayer School of Civil Engineering, under the title» 
"Economics of location, constmetion, aiid maintenance of railways.’* 

(s) Finance and statistics. (1) Accounting knd AU<Uting. ’Oiganization of this 
department, with a study of its duties and the methods employed. (2) Statistios, 
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Ou«ful study of the statistical results of railroad operation and management, includ- 
ing tS&e significance of the various statistical units and averages used. Reports made 
by railroads to the Interstate and state commisuoos. (S) Finance. Interpieution of 
railroad reports, including income accounts and balance sheets and determination of 
the different policies pursued as to maintenance and betterments. The more general 
discussiop of capitalisation, reoiganiaation, and the like will be found under Corporate 
Organiaation B. 

if) The rights of railroads under common and statute law, their obliga- 

tions to employees and shipper^ taxation, relation to interstate and state commieBions. 


In h legislative inquiry several ananciers in turn when called upon 
to deane their object in building railroads enlarged in various ways 
upon the general, social, and economic betterment of the communities 
to be served. Finally it came to the turn of a very famous and prac- 
tical promoter. The question was asked, “What do you build rail- 
roads for?” He answered sharply, “To sell bonds.” Theimmediat* 
purpoTO in all these enterprises is properly to make money. Because 
of their public character, there is much loose talk about the oppor- 
tunities and responsibilities of railroads. The railroads which may 
be built to sell bonds, when built, are run primarily to make money. 

The final bar before which all questions of policy must be settled is 
the, income account. To lose sight of this principle is to confuse the 
•issue and pervert the real service of the railroad to the community. 

In order to continue to make money and to make more money, the 
constant problem of the manager is efficiency in every part of his 
_ machinery. But the bane of American railroad man^ement has 
been and still is shortsightedness. It has not enlarged its compre- 
hension with the growth of its machine, so as to include an under- 
standing of the remote and indirect causes and effects with which it 
is called upon tp deal. Among these remote effects are the factors 
that will make or mar the income account five years hence, ten years 
hence, twenty-five years hence, which are ignored in meeting some 
' local exigency that may be but a transient phase. It is natural that 
the management should first see and be most impressed by those 
results which are immediate, tangible, and easily located— such as / 

the wear of -a rail, the life of a tie, or a locomotive fire box. Partly I 

because they are not trained to understand, and partly because the | 
phenomena do not easily reduce to a science, the play of those indirect 
causes imd effects which must be referred to sociological principles to 
be understood, is left out of their calculation, or at best very crudely 
dealt with. These sociological principles are' involved in the prin- 
ciples of organisation — tenure, promotion, discipline, publicity, rela^ 


XIV. SUMMARY. 
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In the ooune of railroad deTdopment, theie wiis a first era, which 
was the era of railroad building. .Any railroad was better than a 
wagon road. . There was next an era of coordination of the railroad 
service, and finance to the commercial and financial conditions as a 
whole with which the railroads were called upon to deal. This was 
the time of the traffic organization and railroad consolidation. 

Next came the era of internal adjustment on the physical and 
mechanical side — perfection of the machinery^: cutting down grades, 
strengthening bridges, increasing the train unit. And now has come 
the era of sociological adjustment. The human part of the machine 
is quite as vital as the steel and wooden part in producing efficiency, 
and so in increasing the income. * 
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EVOLVING STANDARDS OF EFFICIENCY. 

The state in its larger functions of supervising the productive foices 
identifies the losses and wastes of accident and personal injury against 
the production to which they were incidental. This it does by the 
employers' liability law. In the same way, on a lesser scale, the 
railroad runs over its property and makes inventory of all its parts and 
methods, its scrap piles and expenditures, to identify them against 
the particular part of the income account to the production of which 
they wore incidental. By steadily holding its eye upon the income 
account and inventorying, reinventorying, and reinventorying again 
the phenomena and current pbam of railroad operations, it succes- 
sively eliminates the waste, corrects the awkward effort, and produces 
the greater and greater efficiency of the machine. This is a process of 
constant selection. 

The piecework engineer has perfected the system of. registry that 
aims to automatically and continuously enhance this proc^ess of 
selection. Mlis ‘"Hat " piecework umt he wciglits" with a first factor 
of quality and he has the ‘‘premium piecework" system. His studies 
in joint efficiency will lead him in time to weight it with other factors 
of quality that relate the work to the reserve of ability of the worker 
in those phases wliich arise from the social and continuing character 
of the product. This reserve of ability is both technical and general. 
If definitely acquired instead of. being picked up by chance, the 
proc^, for the great body of average men, will be more quick and 
certain. Any definite plan for acquiring it, whether by apprentice- 
ship or school, is education. 

EDUOATIOX AND EmCDENCT ON THE HARBD^.N LINES. 

The high-water mark so far indicated in ^road operations was the 
paj»r read before the New York Railroad Club May 21, 1900, by Mr. 
Julius Eruttschnitt, director of mainUnan^aod operation of iho 
so-called “Harriman lines.'’ 




'' ' l^j miidimoir rdA mi aa ac t isr ii^ojuub mvicn. 

' ^ heiiTy i^^ of tile m&iu^ of 17,000 miles of line 

■TO'iiot eoedemio nw fenoiful, but veiy reel end oTervhelming! 

Upon aamining the presideiicy of pncticelljr «U the coipontioiia compriaiiiK the 
Unkm ndfic rad Ekrathem Ffedfio lyatema, B. H. Hrarimra wa conhonted with the 
pfoblem of dengniog u oigraintion that would economically and cAciently nipei^ 
viie their opeiatioiie. 


The sp^er proceeded, by e sequence thet was unstudied, to dis- 
' ^ org*ni 2 etion into eutonomous groups, competition 

> witlun the limits of the organization resulting in constant evolution 
of standards, statistics, which were the terms of statement, publicity, 

; inspection, and, capping the whole, education. 

As illustrated on the Harriman lines, the most practical and 
e£Bcient railroad manager to-day is nOw squarely “up a^unst” the 
^ probleiu which he is attaching in one form or another, of education, 
of himself, his staff, the individuals in the rank and file, and the rank 
V and ffle as a wholes '’Hiis is the last and highest and most compre- 
henu^ stage of the function of adihinistration. When rightly ful- 
filled it implies all the previous sta^. It implies, for instance, an 
eager, resource^l, self-respecting individualism throughout the work- 
ing force, cMrdinated with a keen appreciation of the ^ial character 
of the work, which expresses itself in a loyalty not to a person or a • 
local group, but. to the income account of the railroad — nor yet to one 
income account, but to the aggregate of the income accounts of several 
l^fe^ These income accounts, showing steady, healthy growth over 
devjwal years, become at the same time the terms of largest service to 
®be community, the stockholder, and the individual employee. 


^STKMATIO BDirOATIOir — 8FKOIAL PHASES AND STTOOESTIONS. 


In attacking this now very definite problem of education, the 
manager has ready to hand certain very efficient tools: 

1. A seminiilitary o^anization designed to effect the will of the 
adniinistrative head with least indirection and uncertainty. • 

'2; A place in the service for every kind and' grade of capacity, and 
lafge resources out of which to reward it. 

• 8. l^hinery automatically to test out and sel^ capacity to its 
place of fitnesft "and to apportion to efficiency its reward. 

-f ^ offices, shops, laboratories, and staff experts, where 
theory and practice riieet: 

.■5. 4 ^tem. of bulletins, instractions, ragiilations, inspection, and 
diadiilihe to. hpid the?body of lemaiets to almrp at tAOtion. . 

; . O. An ehorriioos.potential of socud motive and esprit de corps. 

"*ff. Well-tested methods'^of adapting instruction to various gradeO 
of ^ intelligence and kinds of work— the catechetical, visual, oral, 
, ear a mple > routine 'drill; toctufe, Kterature. ■ 


SVMltAXT. 


8. Au x i li a r y agenctes of Tocational schools, ooms^ndsnos sdux^, 
and cooperative te chnical and adxninistratiye schools. 

The material on vhich t^ manager draws to recruit the service, 
comes from the common school, thd high school, or the college and 
tecWcal school. These three schoob represent three distinct age 
periods at a very formative time of life. The distinction, however, 
between the high-school graduate and the common-school graduate 
does not seem to bo sharply defined. This is due apparently to the 
fact that so far there is very little cooperation between the high school 
and the railroad. To the -original differences of relative maturity is 
added the difference of systematic mental application, and very fre- 
quently, though not necessarily jjo, is implied the difference of hnm^ 
environment and inherited talent. 

Within the two extremes is a wide range of different degrees of 
capacity. Alarge part of the manager’s function is the ordering of his 
forces into groups callirig for these different grades of ability, to which 
are given different ranges of discretion. There are higher and lower 
orfers of skill, or, in other words, wider and narrower ranges of difiBculty 
with which the skill is competent to deal. The lower order of skill 
by long drill has become largely automatic action within fixed and 
narrow limits. Its power of adjustment is small. The akin ©f the 
more highly organized worker has wider ranges of adjustment; its 
rotperience is worked out in terms that are larger and which more 
clowly apprehend the imderlying principles. The ^prenticeships, 
which are designed to work the material up the most expeditiously 
to the largest efficiency, should niake note of these differences. The 
different mentd grasp affects the entire prospect. The funda^ 
mental requirement that a thoroughly democratic spirit ahalt pervade 
the organization has usually been'taken to moan that every man 
inust be put in the same niixing pot, where each individual in time 
finds a place of fitness bjr natural evolution. There must, in such 
a system, bo much lost oq^tion, and besides it implies a i^rstem of 
sharply competitiye. measure and selection which in reality is not 
found. The requirement of a thoroughly -democratic spirit through- 
out the organization would be safeguarded as well by a sjrstem of 
frank classificatida of apprenticeships and careers, provided there 
were arranged a system of free movement among the grades under ' 
proper competitive conditions— certamly in this way wo should 
mcpect to produce the greatest effidenr^. The fault is thiit there 
is too httle iqovement among the grades except by the arbitrary 
measure of seniority, which very fo^uently has only an indefinite 
relation to real fitn^. It results in benumbing the service when an 
ffiUma^y more democratic method would ^stimulate.* Having erred 
in not f&nkly distinguishing at the outset in the selecti<m of their raw ; 
material^ railroads Mntintie to err more or less through the whqlib 
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|;W?^.--!^^:--‘iiBlw 1^ 'smcnwcit’-nr baiuioad sbbvxob. • ’ . * 

r' “d •dranonfr mm ihrougboat thair euMOB. 

. Plo^on and the aaquanoa a< •pprentioeahq) wiiieh it inmliM, 

. - la tha ^ ui»^, ia a prooeaa of “fitting” in a moat peonliar and 

aqieoial way, and miafita of man or natlioda ahonld not be pennitted 

to inraUdate the naoHa sought. Syatamatio education servae the 
manager as a Talu^le adjunct beoaose it inrolres a selective process 
that aaaiats in deflignating men to their uaes. 

The man^r has laige undeveloped poeailalitiaB in syatematicallr 
ra^tn^his inMi. For the greats part, who come from the common 

> aduKd dnect, there ooukl be carefully devised pveraight for a few 
mo^is. TOie bpys^ could be registered in a general <^See with a 

dotote plan of claaaifying them, discarding the worthfcea after a fixed 

probation, and sifting the others to the department, for which they 
may show fitness. So much for the man’s career and for the milroad 
IS mrolYBd in tha first stages. 

i the case of the public highechool graduate, tlw railroad can 

begin to pick the reomite in the school itself by having one general 
railroad aubjact introduced in local hi{ h schools and arranging for 
I«ue pers on raUroad subjects' by l4h-flchool scholare. In some 
irformal relation could be .eatablished with 
possibilities for. the making of good railroad men. 

™*“ ®an be met with some provision that takes note 
" greater maturity and his preaumed larger mental efficiency. 

Theie can be soipe supervisicm that could test out this and the 
atimr general qualifications which it implies during a probationary 

period, for no permanent discriminatioas should be permitted on the 

bisis of arbitrary credits. 

The greatest sol^ nf ^reading must always be the railroad 
rtaelf. The school is only introductory and auxiliary to the service; 

jButtt ia an auriliaiy which can ohan^ the whole character of that 

, ^be beat resuHa of apprenticeship are. only secured when, 

paralld with it, provisian is made for getting the of the 

' V i!?* “d clasntying them into definite genemliaations 

V mr nady ^ at some subsequent time. The school and its methods 
- reading, labwtoiy, research, ' 

^ pwpMwl papers— provide this, 

r mdlitity g^ve perspective to the detail of routine work. For 
i^aohools the railroad manager has axperts on whom he can draw; 

^ •* handjplacea of aasembly and elaaseo aaembled and 
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A Dote of wammg may at t^ tuna smA to bo piaoiaiiifo> but 
'certain tendendeo are already foreshadowed wbmh riiosld not go 
unchecked. When the ndroad manager comes fully to reatioe bow 
his new-found tool of education enables him to diapo almost abso- 
lutely to his purposes the working body, them may atise the danger 
that railroad specialization in education be earned too t^. It can 
easily be reduced to mere drill for the acquisition of a nimUeness in 
mind and fingers along certain fixed lines of routine, special to the 
particular place where and time when the instruction is giTSn* TV), 
tmn an apprentice how to wiggle hiagreat toe is not properly educa- 
tion. If the railroads, when they come very generally to instruct their 
enployees, turn their back upon the professional teacher, severely 
divorcing their work in subject-matter and in method from and at , 
the same time substituting it fof the work of the regular established 
educational agendes of the grammar school and high scho<d grades, 
the result can only be what the psychologist calls '^arrested develop- 
ment'’ for the learner. Instruction ■ in any industry, in order to 
justify itself from a business standpoint, obviously must be sharply 
utilitarian, and therefore unless such instruction is committed to wiie 
hands the work is exposed to thk danger. In this connectidn ws 
quote from the report of the special committee on industrial education 
of the American Federation of Labor, headed by John Mitchell, at its 
Toronto meeting, November, 1909: 


Organised labor’s position regarding the injustices of nanow and pracribed 
in selected trades, by both private and public instruction, and the flooding of the labor 
market with half-trained mechanics for the purposes of expknt^on, is ppciectly 
tenable, and the well-founded belief in the viciousness of such pi^actices and conse- 
quent condemnation, is well-nigh uhaasailable. * * « 

There is a strong reaction coming ilk general methods of education, and that growing 
feeling, which is gaining rapidly in strength, that the human element must' be recog- 
nized, and can not be so disregarded as to make the future workers mere automatic 
machines. 


To avoid this tendency to narrowness the committee recommended 
a general courae preliminaiy to special . instruction in a particular 
vocation, to include English, mathematics, physics, ohemistiy, 
elementary mechanics, and drawing. 

The shop instruction for particular trades, and fenr each trade represented, ehoald 
include the drawing, mathematics, mechanics, physical and biological science 
applicable to the trade, the history of that trade, and a sound system of economics, 
including and emphasizing the philosophy of collective bargaining. This will serve 
to prepsre the pupil for more advanced subfects, and In addftion to disclose hb 
capacity few a spedfle Tocatioh. 

In order to k^ such schools in close touch with the trndss, there should be loo|l 
advisory boards, huclndingrepresentatives ol the industries, emplqyeni, and oiganiaed 
labor. 

Rn^adn, as a, wholoi trough a representative body such as the 
Amenceii Railway Assbciatioin, should in a oompreheDsive wv 
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m the inf^.;of the education of railroad employe^. As they now 
• ^ conu&itteee devoted to standards of construction, maintenance, 
and opemting practice, they should also have a standing conunittee 
of a character to command confidence, who should sedulously foster 
**^ljo*^ between the railroad and educational agencies. 
y This Muld be done by roughly grouping raOroad service into classes 
aooordi^ to the requirements of service, indicating the eflSciency 
required in a broad way, and studying the curricula and course of 
e^nence leading up to rach efficiency. Such a body should offi- 
ciMy gather all railroad literature and accumulate the nucleus of a 
nulro^ museum. In various ways the teaching foix» of edqcational 
agencies, training toward railroad employ, could be dra^ into 
study and discussion of the practical everyday problems of railroad 
work. The large public policies involved in railroad operation are 
to-day left to the doctrinaite . or accidental publicist, when they 
flhodd be a aubject of study and effective presentation by the highest 
grade of train^ experts which the associate railroads could draw 
inito their service. On the other hand, such a standing committee 
could stimulate and guide the practice of railroads in their methods 
of Imndli^ and instructing apprentices. Between the instruction 
and practice in the service on the one side, and the instruction out- 
side the TOrvice on the other side, they could foster a closer relation, 
making them mutually supplementary. In developing approved 
plans for recruil^ the service they would necessarily indicate the 
hnes of a irore direct access thau now exists from the various schools 
to apprenticeships in the service, and suggest the^ best methods by 
which such apprenticeships could be gradually merged into the full 
status of regular employ at the point of special fitness, 

CONCLUSIONS. * 

In inclusion: (1) Railroad financial managements should incorpo- 
rate en educational scheme as a definite part of their policy, on the 
pound of bus i n e ss prudence. Such policies should bo inaiigurated 
for periods of not less than five years, preferably ten, otherwise the 
money appropriated will be largely wasted. 

(2) Railroads should extend the principles of definite apprentice- 
sh^ to every department of the service, and should provide for two 
or more pades of apprentices in order to take account of differences 
.to capacity work done dsewhere, either in properly accredited 
Mhopls or by experience, and leading to different grades of service. 
Between these grades should be firee movement, so that no individual 
should be arbitoaidly designated to any class from which by his own - 
effort he can not advance (or by his own default automatically drop 
OTt). To asmire this, the tenure in any appranticeshlp status should 
a;, JteperiodicaHjr tested. ‘ 
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(3) lliere should be fomal provision for movement among depart- ^ 
ments under proper conditions, and the comity of railroads should be • 
so far extended as to formalfy provide for some interchimge of 
under special restrictions. 


(4) In executing the policy of education announced by the direct- 
ors, were should be a superintendent of education reporting directly ' 
to a higher official, such superintendent to be thorou^y informed of 
the educational policy of the railro'ad and the broad considerations on ‘ 
which It rests. His department should systematically recruit the 
employees throughout the service and certify, on request, to their 
records and general efficiency in the early stages of promotion. 

(6) Efficiency should be recognized by an efficiency wage, stated, 
distinctly apart 'from the seniority w^e. 

(6) Employees should be encouraged to take outside courses' of 
instruction or experience without forfeiting their tenure, and, so far 
as possible, the educational department should systematically turn to 
account every outside educational agency by suggesting courses, 

muting m cooperative courses, and recognizing the work done in those 

courses, to the end that theory and practice, be joined. * 

(7) The educational opportunities of the stavice should be utilized 
to the utmost by encouragement of perfect freedom of study and 
cnticism and interchange of ideas concerning accidents, bad work,' 
and all- the details of practice. Annual or semiannual TWAAtSwgp of 
employees by cl^es of work and the preparation and circularization • 
of papers and discussions should be a feature. 

The time will come when railroad employ for every man in the serv- 
ice wiU not mean drudgery, nor sinecure, nor accidental opportunity, 
but an enlightened, stimulating, highly efficient service of i^est 
earning power, least uncertainty from accidental causes, largest free- 
dom for imlividual initiative, entire self-respect, and thoroughly 
democratic spirit. ■ ^ 
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APPENDIX A. 


L-STATISTICS OF RAILWAY APPRERTICESHIP. 

The following table (pp. 140-149) gives m systematic fonn the particulara ot the 
appranilceihtp systems ol different imilroads. The information presented was com- 
piled from the answen to a questionnaire sent out by the Bureau of Education^ 
which is here reproduced. 

DEPARTlfXNT OF THE INTERIOR, 

. Bdbbau of Bdocaiiok; 

WASmifOIDH. 

RAILROAD APPRENTICESHIP. 

To m OaimAL ICahaoks: 1 InoKws hsnwUb, schedules of questions on the subject of nllroed sppreo- 
ttoesfalp. An tnqoliT into this subject hss been tntnisted to Itr. J. Shirley Eaton, of New York. • 

It wincraatly fScUttate thto inquiry If yon will kindly have returns mads at ah sarly date on these blanks 
by tbs ^psr ofDoscs of each of CbeloUowlxif dspartmento: Trafflo,>ooouotlnr , m ai n te n a n ce of equipment, 
of Way, and of oonductlhg transporUtloD. Kindly request that all blanks be returned to 
Ihto offlee, wbsther the deptftment eddneaed has or do« not havs an apprentloeahip system, making in 
each caee the appropriate Indorsement. 

Tmstlnf that we may have your valued cooperation In this mattsr, I am, 

VsrynspsetlhUy, 

Elmu Eurwobvh Bbowh, 

OmmUiUmir of Biueatbm. 
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L Kansgfrosd 

X NlMaoordepartmsDt ^ 

A Af^mlniate sadmats of numbsr of employees amftn g whom apprenticeship Is in force In the depart- 

mil * 

4 . " Does your depaitmsnt educate Its' own men, or depend on outside supply? 

5. What edooatlonal quallfloatlons, If any, do you have for an apprentloeshlp?.. r — 

A Oess ynnr appnatioeship require any ooinddsfot tostroctioo In night ecbooir 

7 . If your a| 0 ieotioeship rsquirea oolnoklent hutmotlon In ni^t eohool, does the railrosd support the 

sebool, or doss It only desl^te the scbooir 

A If you require attendance at a special night school, how long Is the school? 

A Do yon have one peneral sopsrvlslon of epprentloes for the entire rood, having charge of their selection, 

InstniDtIon, and dlstrlbutton among the regular employees? 

IOl li your p ol hTT ss to a ppvwitl oe w left to the djenrsthm end individual oonvenlenceof the division ofPcers 

ermade to aoeofd with a general plan? 

11 , How many yssrs are there In your oourss of eppreotloeshlp? 

lA Is tbs **tbne'' basis rigidly enfoned In your apprsotioeship, or doss the ** merit'* basis prevail? (By 
tbe latter b meant a system that allows credit for special work, outside study, or unusual aptitude, and 

aoiwriiortsostboooanstotheappreDtIoes) 

lA Is ttame any liaptted oontraot of employment at the ezpiratlasi of tbe appnptloeshlpr 

lA Upon thi completion of an appmntloeahlpdoei tbe road give oertUlcates, or 'does It recognluflmller 

omdmtials born ottisr madsT 

lA ybd bava more than one i^e of appreottahlp, beginning with dUlereot sUges of qtnsas and 
^eUngfd gradmof einploymentr And If more than one, how many? 

lA Do yem Mpwa and bandy men oome from boys In your employ or bom thoee who fnter Irr^larly 

andaflmfbijiiogiownr * 

(Slgnatnre of official leportbig.) 

. (Poat^offloiaddiem.) 

nwiiBeMSsa— iWiMiiMt— ■, r.i.-r.- 
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TKie npraMtedv* clotftotor of the table le ecmewhat impaired by the ^t that ] 
not every railroad has reported in reply to the queetionnaiie ol the Bureau of Edu- 
cation. Some of the moot important roads, as, for instance, the Great Northern, 
the Pennsylvania, the Louisville and Nashville, are omitted or inadequately repre- 
sented, while many very small lines have been at much pains to g^ive repliee in full. 

Again, the significance of the table is somewhat further qualified by the fact that the 
^ answers do not always sharply apply to the questions given. This is especially true 
in stating the kind of instruction given and Uie general supervision in force. 

Definite apprenticeship, as will be noticed, is confined almost exclusively to the 
mec h a nic a l department. Jn one or two cases where it has extended to the transpor- 
tation department it has been made to include biakemen. The systems in folbe in 
these other departments are very fiiirly described by the freight traffic manager of the 
Chicago and Northwestern Railway, who says: 

**We dp not have apprenticeships as outlined in the questionnaire, but we have a 
system of civil service in our freight traffic department, and when a vacancy occurs 
we usually promote the next clerk in line for promotion, employing an office boy to 
fill the vacancy made by the promotion of th^last employee. This is continued as 
far as practicable. When a clerk is needed requiring a specific knowledge and there 
does not happen to be one in the department capable of filling the position we occa- 
sionally have to draw from some other department of our ro^ or from some other 
road, but this occurs rarely. Invariably all vacancies that occur are filled by the 
employment of an office boy as outlined above, and when that office boy is engaged 
we require that he shall have a high-echool education . If he has not previously taken 
up the study of shorthand and typewriting, we generally recommend that he do so 
evenings, but we do not demand that he do so; it is entirely optional with him, but 
this suggestion is made that he may be promoted more rapidly.** 

A very considerable number. of the roads have two grades of apprenticeship in the • 
mechanical department. The majority of the roads do not yet definitely provide 
instruction as a part of the apprenticeship course. Of those that do, several find it 
the best policy, in order to make such work worth while, to include it in the company *s 
time under company *s instructors. Such courses are usually two hours a day, twice 
a week. The backbone of the work there is mechanical drawing. 

Contract relations, either during the period of apprenticei^p or 'guaranteeing 
employment at the end of the apprenticeship, are almost altogether informal. 

The problem of supplying the helpers and handy men is variously dealt with. 
Throughout the table there is made apparent a genel^d absence of that close relation 
^ between the public-school system — especially the high school — and the shop iHiich 
has been found practicable in Germany. 
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, Apprtn^emMf $ftUni ojUftrwni 


R«kd, mllM op«nit04» u»a 
dopaitmcol. 

P 

If 

If 

P 

If 

II 

S • 

h\ 

l?l 

1 

111 

|il 

111 

||: 

HI 

41 

|tii 

1 

t 

8 

4 

5 

0 

Chlo^ Slid KMtcrn mindls (858): 

Meehantel 

Chkfly..., 

Rudimentary 

No 



CbJoi^ Qmi W«ttem (1,474): 
Mechtnioat 


Common- echool; 
eighth grade. 

No 

T) A V 





u a y 
class- 
e 8 ; 
com- 

8SSf 



Chlotfo, Indianapolis and Loub- 
▼Ule (800): 

MeohaaloaL 

Ym. ...... 

Common echool... 

No. . . 


Chloam, IfUwaiikM and 8t. Paul 

Yes 

Common school; 
eighth grade, 75 
percent. 

Common school; 
eighth grade for 
regular appren- 
tices. Techiilcal 
education for 
•pedal appren- 
tices. 

Bnoouragee 

same. 

Bnoounges 

same, 

drafting 

required. 

No 



Chiosfo and NorthwesUrn (7,623): 
jKchanlcal 

Yi» 

/NO 

No 

ChlM^ Rook Island and PacJflo 
^^2^thanloal 

Yee 

no 

No 

Cloolnnatt, Hamilton and bay- 
ton <li»8): 

Ym 

Nona 

No 



Ikslaware and Hu&n (fl^): 
UechanioaL... • 

Yee 

CVimmon school . . . 

Day school 
(shop). 

No . 

Vm 


Tolefiaplu.._ 

Yee 


X 60 

INC. 

Delaware, Lackawanna and 
Wellern (967): 

Ifeobanloal 

Yes 


No . 



Denyer and Rio Oranda (2,653): 
Ifeohanlcal 

Yes 

Common school. 

Ym.. 

Ym 


Detroit, Toledo and Inmton (438): 
Meohanleal^ 

Yee 

regular appren- 
tice; college, ^pe- 
dal appmtlce. 

Common eohool. .. 

No 



Duloth, Sooth Shore imd Attan- 
tio(«l): 

tfeohaoloal 

Yee 


No 



Elfl^Jl^lrtjmd Eattam (280): 

Yee 

Cknnmon school; 
eighth grade. 

Common school... 

Encourages 

same. 

No 

Yes, in 
part. 


El Paso and Sonthwestem (845): 
Ifeohaolcal 

Chiefly.... 


Erie (3,188): 

Mechanleal (loohmotlve) 

Chiefly 

*'ThieeR'8» 

Day school, 

Yee 


Onli; Colorado and Santa Fe 
^^juS^ankwl 

Chiefly..'.. 

Common school... 

company 

time. 

No . 
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Apprentioe^ip ty^tena of different 


Rotd, mllM op6r»f«d, and 
department. 


Hoc gi^yj^^ (347): 


nitnoh Centnl (4,378): 

Meohnnloil 


I City Southern (827): 

Mechanical 

Lake Shore and Michigan South- 

amd.sao): 

Meohanlcal 


Lahlih VaUey (1,440): 
Mechanical 


Lone Idand (302): 

kCeohanioal 

Maine Central (931): 



Trafflo, frel^t, and pasewger. 

Accounting 

Michigan Ontral (1,745): 

Mechanical 


nneapolU and 8t. Loula (798): 

Mecnanlcal.... 

Mlnneapolla, 8t. 

Ste. Marie (2,2( 

Mechai^.. 


Paul and Bault 

263): 


Trafflo 

MJaaooil, Eanaas and Texas (3,073): 


Miaourt Failllo (6,473): 

Meehankal 

Maintenance of way. . 

Mobile and Ohio (930): 

Mechanical 

Maintenance of way. . 


Chiefly. . 




Common school, 
ArsUclass ap- 

E rcntloes; ool- 
ge or technical 
school, Sdoond- 
class appren- 
tices. 


Yes. 


No. 


Yea 

“Three R’s," reg- 
ular apprenttce:,; 
technical school, 
special appren- 
tices. 

No 






; 

I e 


Common school . . . 

No 


Ym 

;<lo 

Kncoiirages 
. same f o r 
graduates. 

Yi‘S- In ■ 



part. 


Yes 

“Three R’s," reg- 
ular apprentice; 
college or tech- 
nical school, 
special appren- 
tice. 

Yes 


No 



i 

1 

No 

Rudimentary 

No 



Yea 

Common school 




Chiefly.... 
Chiefly. . . . 

High school 

No ■ ' 


No_ - 1 • 1 

Yes....... 

Common school . . . 

No; draw- 

1 

i 


ing course. 



Yes 

do 

No 



Chiefly. .-. . 


No .' 



Yes 

do 

No 



Chiefly 

Common school, 
eighth grade. 

Yes; corre- 
spondenoe 
' course. 

Yes; 


partly. 

■1 

Yee 

“Three R’s“ 

No 



Chiefly.... 

Decree of civil en- 
guiear. 

No 






Yea 

None 

No 



Yee 

Praetlqal special 
knowledge. 

No 

• 
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1 ft- 

1 II 

i ■ 

“^1 

1 • a 

¥ 

3l 

Jll 

1 Xti 

1^- 

|ii 

S « O' 

u • 

3|| 

a 

■ 1 
k 

s| 

£l 

1 

Does the time or the 
merit basis prevail? 

ill 

lfs% 

g— » 

II* 

11^ 

iHl 

D 

1^1 

1 ® 1 

fit. 

i|ili 

1 

'Hi 

ill 

a 

l|j 

! si's' 

If®. 

r,ll 

i , 7 

8 

• 

10 

11 

12 

It 

1 >« 

1 

u 


ThrouRfaotit ap- 
prenlioeshlp. 

No 


K egiilar, 
4; spe- 
cial, r. 

Time.. . 

t 

No 


1 





no. . . . 

1 I es. . , 
1 

\ 3 



No 

No.... 

. . .rto 

4 

...do. ... 
.. .do .... 

.No.... 

No... 




No. ^ 
Yea. 


No 

1 No.... 

1 P8 • * • 

Yes. . . 

i 

Yes... 

1 

Optional.^ 

Yes 

i Yes... 

i 

t 

3-4 

T i in e , 
iiimli* 
fleti by 
pre- 
vious 1 
ex pe- 
rlenoe. 

No 

i 

Ves... 

Yes... 

7- 

xr_- 

1 

No. 

Throughout ap- 
prentioeslilp. 

No 

No.... 

4 

Merit... 

No.... 

V«... 

! 

’ 




les. .. 

2 

No* 


No 

No.... 

4 

Time.... 

Merit... 

...do.... 
...do. . .. 

Time.... 
...do. ... 

No. . . . 

No 

No.... 

Mn 

V. 1 


1 

1 

1 

Yes. 

No. 

Yes. 



No 

No 

No.... 

No.... 

No.... 

Ym... 

3~4 

No....! 

No.... 

No.... 

No.... 


No 

o 

3 

3-4 

A 

No — 
No.... 

Vm 


Yes 

i^O.« . * • 

No.... 

No.... 

1 

Yea. 

No. 

No. 


No. 

No 

V7.. 

Yea... 

1 

1 




No.... 



Yes... 

A 

...do 

No.... 






No 

. < 

Yes. .. 

Yes... 

■ 1 

No. 

Throughout ap- 
preoUoeahip. 

NV 

No.... 

4 

Merit... 

Yes... 

Yes... 

Yea... 

3 

Yea. 


No... . 


4 

Time.... 

Merit... 




1 

1 



Yta 

Yes... 


TC0* ** 

No.... 

X 08* * • 

No.... 

Yea... 

No.... 

Yea. 

Chleflf. 





No .. 

No.... 

No.... 


Time.... 

Merit... 

No.... 

No.... 

No.... 

No.... 

No..., 

No.... 

1 

. 1 

Yea. 

Chlaflj. 


No 

■VaH'ia 1 

■ 
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1I-— apprkhticeship rboulations of two selbctbd railroads. 

A closer vieF ol the systems in force is offered by the printed regulationa of one or 
two of the iceds, which^^are here appended. TheAtchimn, Topeka and Santa Fe 
regulations are those of a road where special attention is g^ven to apprentices, while 

those of the Seaboard Air Line are a lair sample of those of a road which has not given 

special attention to this matter. 



THE ATgmSOH, TOPEKA AND SARTA FB RAILWAY. SYSTEM. 
Regulationa of the Apprentice Department. 

* 

LBoyi wider the sceof 16 yean or over 22 yean are not to be looepted for employment as appreptloea, 
axoept In OyUotiila, where thsy ahonld not be empfoyed under 18 yean of age. Bpedal apprentices may 
be employed wtthout regard to the maxtanom age limit 

1 Whenever piaottoable, preference ahaU be given to aona of employeca. 

8. AppUoants moat pan a medical examination, Fonn 1608 (exoqitlng paragraphe 12, 13, and 14), before 
* the local oompany^a phyaloiao, proving him to be eound pbyelcaUy >nd mentaUy; the expenm of this 

eiimtn a t loo to he borne by the appUoant, and moat be made by company's pbyaloian. 

4. AppUcanta who are addicted to the habit of amoUqg dgarettea wlU not be employed, and apptentloea 
who noqolie the habit of imoklng oigttettee will be dlaobarged. 

A AppUoant eboold have a good oommon-eohool education anfflolent to enable him to read and write 
the BngUah language, to make out hia application on a blank provided for the purpoae, and to enable him 
to make the ordinary oompntatloiia In arithmetic, including addition, subtraction, mulUplIcatlon and 
dlvWon of numbers of four flgnna. ' 

A The chief officer at each shop wiil make the selection of apprentloes from the applications, In conjuno- 
tfoo wHh a repieaentattve of the appieotfoe department, who shaU sign the application paper. 

7. Thrmh undied foil titap days worked dur^ regular shop working boon shall constitute one year 
oo agreengkit. 

A Apprentfoee ^ work tm taoun per day each working day excepting Saturday, regardleas of the num- 
ber of hewa worked >y other shop employees. On Saturdays, during the months of June, July, and 
AugOit, appientloeB will work live hours (If master mechanic or shop superintendent so deddee) and be 
credited with five boon on pay roU and ten boon oo agreement On Saturdays of all other months they 
win work nine boon and be credited with ten houn, both on pay n>U and agreement. 

9. Whin sbopi an ofoaed for the entire day apprentloes will not work nor wlU they be paid or allowed 

time CD agreeDMot for such days. ' . 

10. Appfontloea who do not work the fall shop working boon will be credited on their agreement and 
on pay loU with the actual number.of houn worked, In tenths of days. 

11. Appnuttoea used on regular night work wffl bo credited on their agreement and pay roll with the 
actual number of boon worked. 

12. No aUowanoe sbaU be made on apptentloeahlp time tor overtime (that Is, time worked outside of 
ngolar shop hours), but pay wUl be allowed on aU overtime worked in accordance with current rules rov- 
ernlng overtime. 

lA Onsooountofappientloeiworklngatnlghtnotbelnglnapodtlontofeoelvethebenefltsofourappren. 

tloe shop and aohool Instruotton, they must not be assigned to regular night work, excepting In oases of 
amerge^, and then never for a fonger period than six consecutive nights. 

lA Time lest by apprentices will not generally be allowed, but In oases of personal ln)ury for which the 
iftimttostofoiwwayraBpQntlbfoandfo whtohtbe<droumstmi^ such as to warrant the aUowanoe 

^ ”“»^***»*<» shop superfoto^ 

with t heir rec o mm e n dation to the supcrvlaor of apprentfoee for his approval. . 

16. Appren tlees may be transforred from one shop to another upon approval of the master meohanlo or 
ship nyiilntondent of the shop in which be is working and the shop to which he deeires to be transferred 

wdthesnperv^of^vprantloes. The time served by the apprentloe at the flret shop shaU be credited 
to Um In the time to be served In the shop to which he has been transferred. 

^ K> ««seed two ysan may be given for prevfous work of the same olass as 

toa tfor whto thaaptosntlosshlpeow Bach credit to be gtoen only alter writtm approval of 

the sQpsrviMr of ^^prenttocs. 

_I7. 0olx^ of tostnictlon will he sstoblJabsd at aU ^ principal shops, where kbop art thmetlo, nidlmen ts 
d i Bs rti a ^ mscli a ht^ and ftos^4 drpwliig, and such other biioobto deemed advisable by the man- 
tau|ht. Apprentloes are required to attend these schools of tostruotion regularly, and 
nMdl^ajipply thmnsalveB to aU bmtohes taught, tbs object being to broaden and train their minds 
them to succiodiilly master tbefr They wlU be paid their regular rats while attondlng 




" Avmrjnt i/' 




1^ ff|ng|M|||| iim|in {hiOitl dx mootte 

ortbeymybatnoateredtooilMrcinploTiiMDt. Fof«m«n and lx»tn>otafi tbould x»j iMrtkxilftr ittm 
tk)n andr«portln«taDOMoftlitok£ad. 

W. Appwnttoeiwmb«fal^| 60 ttothe«iiiewfiil»tkmilnwprdlDdli 0 lpllneaaiayoa»«i^^ 

tmeoinpiay. 

** ^ tppwnttoihlp tboM who hm aotkh»torlly oompleted thdr tmo iball 

reoelvo ocrtUootoB signed by the proper oOloloIs of the oomponj. 

M^pprendoei who hove oompleted their ooune as Indloated by the award of the aborw>iiNotloBed 
oertUloate may oontinne In the employ of the oompany at soofa rates as are paid to JonnwynMn In the 
•hops In which they may work, or at a rate their ablUty and porvloe may Justify. 

22. All matters pertaining to apprentloee should be addremed to supervlior of appreotloee at Topeka. 

, '9 ^ 

Sup€rvturifAppniiilm, 

Madfe Power Depertment 

^ system of appreatloeinsteuctlon comprises two phases, that In the sifliool room and that 

In the shop Itself. . 

^eapprentloe Is reqihed to work In the shop, along with the other mechanics, for a period of tour yeank 

during which time he Is giveneveryopqprtunity of becoming a flrstclass mechanic In his particular trade, 
whether m ac h i ni st, boiler maker, b l a cksm ith, cabinetmaker, tinner, or painter. ‘ - 


First six months 

Second six months. 

Third iiIt ttiAn^hft 



Fifth six months 

Sixth six months 

y 


Fourth six months 



S^enth six months 

Eighth six months 




At La Junto and points west thereof and on the Coast and OuU lines, owing to the extra cost of Urtnc.' 
the rates are 25 cents a day higher than those shown above. ^ 

As M induoe^t for the apprentice to complete his course, he is given at the exphatlon of hls mprai. 
. tloeship a certain amount tor each day actuaUy worked while serving his time, the total amount 
about S135. He Is also given a handsome oertlfloate or diploma, signed by the master or shop 

soperlntendent, the supervisor of apprentloes, and superlutendent motive power. Apprenttoes wbobave 
satU^rlly oompleted their course, as Indicated by the award of the above>nuntloned oertlfloate, may 
continue In the employ of the oompany at such rates as are paid to JoumsynMn in thesbODS in which they 
may woric, or at a rate their ability and service may justify. 

tott*toff«rihop»thereto»n«pi>ienU«liistn»t<)rtoteM*d«pmm«nt(«flii»fcr«boirt«T«T»l)oji). 

whodOT BWe bla antln tine to tb« «ppientiOM. wstoblnK orcir th«in, and ahowln( tbam tha Tailaua atapa 
nawaiiaTy Inthe m a nnHan tura and repair of tntlnea and oaia. HanotodjglTaathaappnntleatbanaea*- 
^InatroeM^ for each partloular Job, but tramtera him, aa rapidly ai bla abUlty and piofiaaa JuaUly, 

bom ona maohlna or Mnd of work to anotlw, thna gHn* him tha vaitoty of woiv needml to inako him 

master Of hls trade. 

T^»PP«»tloe to required to attend the apprentice dchool two hours a day two days a week and Is paid 

tor this Ume the same as though be were at work In the shop. Here he to taught Tnnnh^ninmi ^ fnediand 
drav^g, shop arlthinetlo, and the elements of mechanics-the object being to enable him to make a wmt- 
IngAetch, to read Intelligently the bhu^ts from which be must work In the shop, and to work out the 
various problems which will arise from day to day In carrying out hls regular duties as a mdifthytbfd* 

brief, he to taught to use hls brains as weU as his hands. 

The 1^ manigomoDt of ewih shop make* tbo atleothm of opprentloeo-M loma point* tho nmnw 

th* wattto* U*t bring *0 *r«»t tb»t the »ppll«mt mint waft »t l«*»t dit month* betel, hb turn omnm to b* 

omployed u an qiprantloe. TBa appHeant muat be at leiat 16 and not over 32 yem* of age, be dwiiM 
poaooin at le^ a oommoneobool eduoatlon, and dionld be aound phyaloally a* wdl a* mantally Tha 
appitetim *b^d to In the form of a tatter, addrened to the ahop aupertntendent or maater ^ 

^ rin ptow^ tto applicant derire* to team bis t^, and ahould atat* the trade he derina to learn, 
hi* an Wright, eduoatlon, pravloua meehanled ezperlenoe. If any, and any other Information that 

ii^toofl ntCTaW . Below hatotofthepototowhereappientloeariioolahawbeeiiotginlied.altothoiiaoto 
of the ahop offiolal to whom the qrpUoatlon ahould be madet 

®f •>'0P«: Cleburne, Tex., maobanloal auperlntandent; 8an 
St ““•> SIwplon, Iowa, U Junta, Colo., Raton, N. Hex., Newton, Karra., 

City, IDms., master meobaolo. . - , 


ID^CAllOlfr FOB SffICa®Eyoy nsf RAHiBOAD bebvios* 

8BABOARB Am HUB RAILWAY. 

RatM| Rtslesi tnd for Shop Appronticetf* 

thoM who ara over 16 years ot age, or ^ 20 yean of age, will be employed as appien- 
each penon so employed will be reqalied to ftimtah the company with a minor’s release (on form 

provided for the purpose), properly executed by hla parent or guardian. 

term of vprentloeehlp wlU be tour yean, (not calendar years) of three thousand hours each, 
of ^ysooostoting of not leas than tan hours each* excepting Saturday half-day holiday, which time shaU be 
Inctuded in apprenttceahlp time when made. 

^ Uh>« wiu be considered as probationary; and apprentices 

to^ to show an aptitude tor their trade or due diligence at their work will be dropped at the end of that 
psnod, Or earlier. ■ • , 

“* ‘*‘® “■’"P ™*“ “•* "lies and regulatlonsof the company. 

Slid are liable to discipline or discharge for violation of these rules. 

D an apprentice considers himself unfairly treated, he has the light of appeal In person or by repissen- 
tative as per general shop rules and r^pilations. 

JW — The wages (per hour) paid apprentices are as follows: 



For first, 
second, 
third, and 
Birmingham 
divisions. 

For fourth, 
fifth, and 
sixth 
divisions. 

Flnrt year 

Cents per 
hour. 

7 

9 

12 

16 

Cents per 
hour. 

H 

10 

12i 

16 

Second year. 

Third year :. . 

VaIIfUi VMhF ••••••• 

* Jr tsar • •••••••««•»•• 

Apprentices who are working with mechanics on piecework jobs will be paid their regular 
hwly rates. ApprenUces working overtime wiU be paid at overtime rates for time worked, but only the 
•otOal hours worked will be counted In the apprenticeship period. 

Apprentices will be given the best opportunity to learn their trades and become good mechanic. 
Apprentices will be expected to Improve themselves by reading and drawing and by attending 
Bight sohools when practicable; , 


SuperinUndeiUJifotive Power, 


APPENDIX B. 


EDUCATIONAL AND WELFARE WORK ON EUROPEAN RAILROADS. 

It may be of interest to refer v^ry briefly to the practice of two European countries 
in work beanng on the welfare and efl3ciency of railroad servants. The references are 
made with no attempt to cover the subject in any systematic way, * 

Germany. 

In a recent articl^the second^ a series— published in the Archiv fOr Eisenbahn- 
wesen for 1907, which appears uMer the ^uspices of the Prussian ministry of public 
works, a report is made on the welfare work of Prussian-Ueesian railway districts for 
the year 1905. 

osganization.of the work is, roughly, as follows: * 

1. Betterment bf living conditions: 

Tabulation of 8,694 two; three, four, and five room dwellings^ by railroad inspec- 
tion districts. 

2. Care of employ^ during periods of rest and intervals between work and service: 

(а) Roo^, with cook stoves, where men can spend the night. 

(б) Equipment of cars with gas or coal stoves, so that inen can prepare warm food 
ietf Aomaelv^ etc. 



i 


AFBMmVL B. 



S. Care of health: 


(а) Medical inipectioiD and eervice free. 

(б) Special attention to tuberculoais with attempt to improve Uving canditiana. 
(c) Care of the sick, and inetruction of email children in little towns where the 

populationne chi^y railroad people. 

I - (d) Better eetabliehment of homes. 

(e) Keeping of sicknen, invalidiem, and death records. 

4. Rewards: 4, 

(а) For long service; 12,120 workmen were rowarded in 1905 as against 2 370 in 

1903 (442,490 marks, 1906; 88,190 marks, 1903). In 1904 the conditions of 
availability for reward were made earner. Fpr instance, illness was no 
lon^ counted as an intermption to service. Long-term service rewards 
varied from twenty to fifty years. 

(б) RecTMtion ^ya, short Wtiona, and ofher ibeedcnn from service-nnder cer- 

. tain conditions and in certain grades. 

(c) Provision against exposure— warm clothing, waterproof clothing etc 

(d) Free transportation. * 

(s) Garden land for city employees to raise vegetables, etc. 

(/} Coal supplied at cost. ’ 

(p) Efforts in the direction of houses of convalescence and recovery. Four or 
five **homes" for locomotive men, etc. 

6. Measures to protect workmen against accidents and to care for victims of same. 

6. Labor conumttees, with power to receive communications from laborers as to 

grievances, etc., to discuss these questions, and to settle disputes between 
laborers when requested by both parties so to do. 

7. Railway clubs. October, 1904, 467 local clubs with 247,600 members; 1905, 637 

clubs, membership 350,800. These organixationB interest themselves 
among other things, in — * ’ * 

(а) The care of sick. 

(б) Free claceee for teaching familiea how to keep honee. The clubs nurture the 

consciousneee among the employees of unity of interest as memben of a 
great, governmental administrative body. 

8. Homes for the unmarried daughters of railroad men (40,000 marks by the 

Kaiser). 

France. ' 

The Engineer, London, January 24, 1902, prints an article on “Technical education 
of railway apprentices in France.*’ Quotations^from this article with an abetiact of 
some portions of it are as follows: 

“Chief among the social and benevolent institutions organised by various French 

main-line raUway companies is thatwhichconcoms the education eftheirapprenticoo’*' 

Conditions vary on different lines. The Chemin de Fer de I’Est tn.int.in. coarsee 
^th rigorous and thorough in method, “though a little exclusive.’’ Apprentices 
have been in service here since 1852, but the schools proper date from 1884.' They 
w for mechanics only, engineers excluded. The type of Ftench locomotive ■ 
driver is, however, high in intelligence and profesnonal knowledge. 

In the mmtenance of these schools two motives actuate the management— the 
philan^pic and the practical. ‘The rate of pay for apprentices horn the cmnmence- 

ment of service is 1 franc per day at Paris (U ViUette), and eo centimes in the com- 
pany s other shops at Epemay.llitiion, and Bonilly. The pay may be au^mted 
evety five montha at the rate of 2ft centimm t«r the best wwkets. Apprentices set 
medical and dispensary aid and free pssws. . ^ 

In order to assist the older employees with families to i»iaint.i« the yms of sudi 
employeaahavci the preference. The kds must be tram 18 to 10 years of age, of Frendi 
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birth, and phymcally sotmd. They must be' able to read, write, and figure. Because 
of the good training and good moral environment (‘'close and solicitous superin* 
tendence**) which is given the apprentice, the applications are very numerous. 
Hence the hither's record, as well as the applicant's ability, is considered. 

The number of apprentices engaged under these conditions is as follows: 

Number of apprentices: 

Eperaay (locomotive shop) lOO 

Rolling stock departments ' 

Romilly ... .....' 

Mahon. 75 

LaVillette 

Various small repair shops — .. 40 

Since 1884 there have been sent out 1,430 trained men from these shops. 

Character of worl . — The term of apprenticeship is from three to four years, upon the 
completion of which the apprentices serve two years aa mechanics' helpers, ^ther in 
groups or along with the men and in the daily round of shop work. They then become 
day workmen paid by the day. There is no contract; either party is free at any time 
to withdraw, but the dischargee are very few and the effort is to keep the boys with 
the road after the apprenticeship is completed. Where military service interrupts 
their railroad lyork, the boys return, after serving their terms, to the grade previously 
occupied, provided their record has been good. 

The course of training is divided into two distinct heads — manual in the shops and 
theoretical in the class rooms. The first is -intrusted to gang foremen -and leading 
hands of well-known proficiency and trustworthy character, who stand and work 
with the apprentices and exercise the greatest possible care in their mechanical edu- 
cation, which is of course progressive and graduated according to the natural capacities 
and physical strength of the learners. Then, in addition to the branch which the 
apprentice has chosen for his specialty, he is also given facilities for gaining an ele- 
mentary knowledge of such collateral shop trades as most generally come into touch 
with his own work. 

The theoretical teaching intended * * * to continue the primary knowledge 
acquired at school by the apprentice usually comprises reading, writing, orthography, 
history and geography, arithmetic and geometry, mechanical drawing, elements of 
physics and chemistry, technol<^, mechanics, laying out of machine work, etc. 

These classes are in charge of the head staff of the shops— generally the foremen 
and draftsmen, who very frequently were former pupils of the ^k;ole des Arts et Metiers, 
and whose experience, specialization, and capacity are a guarantee for the ultimate 
success of the apprentices. Two hours daily are taken up by theoretical and manual 
instruction in the manner which we describe subsequently. In order to encoiuage 
imd stimulate the efforts of learners attending these clas^, prizes of well-chosen 
books are distributed at the end of each annual term to the most meritorious of those 
who have been classed first at the shopto and in the classes. The term commences 
October 1 and ends some time in August. 

LOOOMOTITB . SECTION. 

At the locomotive works at Epemay the educational course consists of reading, 
writing, French, arithmetic, geometry, algebra, . ph 3 rsics, chemistry, cosmography, 
UMchanics, technology, and a brief outline of political economy. The studies extend 
over a period of four yean, the time passed in each of the classee being two hours per 
day. Bach class cona^ of 25 pupils, forming one division, and all the usual acces- 
sories and materials are furnished by the company. 

FOUBTH (OB IiOWBSir) CLASS. 

Geometry, Book I; arithmetic; introductoiy Frrach; grammar; introductcffy orthog- 
n^by; history of France, Imm the Qauls to 1789. 



Q^graphy, etc.: Geography of France, commerce, induetriee, government adminis- 
tration. 

Sketching: Line drawing. 


THIBD CLASS. 

Geometry: Book II and problems; Book III. 

Arithmetic. 

French grammar, including original reports on shop work. 

Geography, physical and political, of European oountries. 

History of France, 1789 to present time. 

Sketching: Line, drawing. 

SECOND CLASS. 

Plane geometry. Book III, Book IV, and problems on Books III and IV; geometry 
in space. 

Arithmetic: Revision of third class, etc. 

French: Literature, home exercises, reports, etc. 

Orthography. 

Cosmography: A few lessons. 

Technology: No. 1, pattern making; No. 2, foundry practice; No. 3, forges. 

Sketching: Line drawing. 3 ■ ’ ■ 

shop lectures. 

FIRST CLASS. 

Mechanics: Statics; kinematics: Study of divers motions; strength of materials; 
dynamics. 

Technology: General considerations on the different parts of a locomotive boiler, etc. 
Algebra: Introductorjyfdeas. 

Physics: Introductory ideas; hydrostatics; atmospheric pressure; heat; electricity, 
static and dynamic, introductory ideas. 

Chemistry: Introductory ideas; metalloids; metals; metallurgy; organic chemistry, 
introductory ideas. 

Political economy: A few ideas. 

Sketching: Line drawing. ' 

Shop lectures. 

PROGRAMME OP ROLLING-STOCK WORKSHOPS. 

Second (lower) division.— Gmmm&r, arithmetic, geometry, freehand drawing, 
technology. ^ ^ 

First (upper) division.— Gntamsit (revision, exercises, narratives, etc.), arithmetic, 
geometry, freehand drawing, line drawing, technology and mechanics. 

COURSES OP PRACTICAL WORK LN CARRIAGE SHOPs! 

Fitters, two years; turners, three years; tinsmiths, three years; carriage builders, 
three years; pattern makers, three years; painters, three years; trimmers, three years. 

The aim of the courses is to make a body of workmen ^m whom excellent foremen 

may be drafted. 

Results.—Theeo are, as a whole, very satisfactory. Of course the value of the arti- 
san will depend much upon his individual propensitieB and abilities; but the least 
that can be said is that lads so trained become good workmen, trustworthy, and of 
excellent conduct. Some at this day are the leading shop hands and foremen, and a j 
few have even advanced to superior positions. I 

A school similar to that conducted by the Ghmnin de Fer de PEst was organized by 
the Chemin de Fer du Nord in 1883. ‘ A 
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